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21st century 
pyramid 


Airplane designer Burt Rutan’s 
new desert home needs little heat- 
ing or cooling, despite being sur- 
rounded by the Mojave Desert. A 
water wheel, pools for humidifying, 
and thermal mass are keys to re- 
markable energy efficiency of the 


glistening pyramid house. Page 65 


In this special electronics section, 
you'll discover how designers and 
engineers have turned ideas into 
products for the '90s. See a hand- 
held VCR that lets commuters 
watch movies. А dual-cassette VCR 
lets you record on one tape while 
watching another. A new family 


High roller 


The Cadillac Allanté has Ameri- 
ca's first front-wheel-drive traction- 
control system. PoPULAR SCIENCE 
tests one Allanté with the system 
and one without it to gauge the 
gripping ability of this new tech- 


nology. Page 71 
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А network of remote traffic sen- 
sors linked to navigation units in 
cars may be the traffic control sys- 
tem of the future. 76 


of CDs will deliver interactive op- 
tions to your TV, allowing for super- 
realistic video games. Ап electronic 
camera captures 13 images to show 
on your TV. And the next genera- 
tion of DAT recorders will have an 
anti-copy circuit to limit pirating. 


Page 85 
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WE MADE 
CLOSE 


COMFORTABLE. 


Norelcos patented “Lift 
апа Cut™” shaving system 
gives you a shave that is skin 
close—without the blades 
even touching your skin. 


Asthe hair enters the chamber... 


wA SN " 


Qu 


1 split second befor » a blade cuts it. 


The continuous precision- 
. zutting action of dozens 
3f lifters and self-sharpening 
. Jades—at thousands of 
-evolutions per minute— 
‚ zives you a shave like none 
ег. 

The Norelco* Lift and Cut 
· зћауег. What makes it close, 
` makes it comfortable. 


fA Norelco 


© 1989 Norelco Consumer Products Company, 
A Division of North American Philips Cc tion, Stamford, CT 06904 


Rutan's pyramid 


It might seem strange to see the tail 


| end of an airplane sprouting in front 


of a house—even an astonishing home 
with a roof that resembles ancient pyr- 
amids. But regular readers of Роро- 
LAR SCIENCE will be less surprised 
than most. That's because the home 
belongs to Burt Rutan. In recent years 
we have published three covers show- 


| ing the trailblazing airplane designs 


that have sprung from the mind of this 
aeronautical genius [Sept. '84, May '82, 
Nov. '78]. This month, however, we go 
to the place where Rutan lives to find 
our cover subject. We had expected 
Rutan to create something unusual 
when we heard that he was building a 
new desert home, but we were so as- 
tonished with the results when the 
structure was completed that we knew 
we had another Rutan cover. Rutan's 


innovative touch carries over from his | 


airplane design work to the unique 
structure he helped create in the Mo- 
jave Desert, some 100 miles north of 
Los Angeles airport. Rutan spent hours 
showing POPULAR SCIENCE Staff Pho- 
tographer John B. Carnett and Art Ed- 
itor Tom White all the unusual angles 
of his house. Carnett's photographs and 
Jim Schefter's article on page 65 let 
you tour the home. 


| Fuel economy 


The 1989 car models were more fuel 
thirsty than their 1988 predecessors, 


4 | POPULARSCIENCE NOVEMBER 1989 


What's News 


| according to the weekly trade paper 


Automotive News. The fuel economy of 
1989 models on a sales-weighted ba- 
sis fell from 28.3 to 28.1 mpg. Pickup- 
truck fuel economy also went down 
from 20.7 to 20.4 mpg. One especially 
interesting fact, however, is that the 


f gap between domestic and import fuel 
| economy has narrowed dramatically. In 
the 1976 model year, the difference was | 


9.2 mpg. In the first half of 1989, the 
difference was only 2.8 mpg. A gràphic 
example is what's happened to the 


Honda Accord. When it was first in- | 


troduced as a 1976 model, it got 48 mpg 
on the highway. The latest Accord, just 
introduced, gets 23 mpg. 


Space-age drill 


Scientists have been so successful in 
creating super-hard materials that 
they have had great difficulty in ma- 
chining and working the substances. 
Now a pair of engineers at the Los 
Alamos National Laboratory in New 
Mexico has succeeded in creating a tool 
for handling hard-to-work ceramics, 
glass, and advanced composites. Their 
invention is an ultrasonic drill that can 
cut up to 1% inches into these tough 
materials. Previous ultrasonic drills 
could only penetrate about one-third 
of an inch. Inventors Eddie Duran and 
Ralph Lundin created a drill that ro- 
tates at up to 20,000 cycles a second 
and uses a liquid slurry containing an 
abrasive material to do the actual 
cutting. Says Duran: "It's a definite 
breakthrough in machining space-age 
materials." 


Passive restraints 


If you buy an automobile this fall, it 


| should come with some type of auto- 


matic crash protection, either belts 
that automatically deploy or air bags. 
This development is happening quietly 
after decades of controversy and mil- 
lions of dollars worth of litigation that 
resulted from strenuous opposition to 
air bags by car manufacturers. 

All cars now made for sale in this 
country must have some form of pas- 
sive restraints. By the 1994 model year 
the majority of passenger cars will have 
at least a driver-side air bag and some 
cars will have front-passenger air bags 
as well. Despite some recent explosions 
at plants where air bag propellants are 
mixed, there's considerable confidence 

Continued 
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olor oils are Тас, 


oil designeg £ 
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Your pickup, four-wheeler, van or other light 
truck just doesn't run like a car. And you wouldn't 
want it to. Because trucks are designed to carry or pull 
more, your truck's engine revs higher and works harder 

TRUCK GUARD '" is formulated with two 
exclusive additives not available from other oil 


Finally, theres an oil that knows the difference. 


companies. А special polymer 
keeps TRUCK GUARD from 
breaking down under high-rev 
stress. And Shell's own sludge- 
fighting detergent keeps truck 
engines cleaner, longer. 


MM NN ТШШ! 
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The one-of-a-kind Aston Martin Group C racer. 
Exclusive tires: Goodyear Eagle racing radials. 


The $275,000 limited edition Aston Martin Volante Zagato. 
Exclusive tires: Goodyear Eagle V speed-rated "Gatorback" street radials. 


E AG L E S. 


GOoDT 


Ё 


These very rare, very expensive, 
handmade Aston Martin cars share a 
common bond: Goodyear Eagles. 


In 1959, Aston 
Martin won the 24 
Hours of Le Mans 


for the first time. 


Since then, the 


British automaker ^ ^ 4 Goodyear Eagle 

: b NA ШЕ "contact patch.” Where 

has been winning an Eagle demonstrates 
| , Its SL lority. 

the hearts and minds ишн 


of car enthusiasts and 007 aficionados. 

Here are two recent examples of Aston 
Martin's "license to thrill’ 

The Aston Martin Group C racer has 
a 32-valve, 700 horsepower, V-8 power- 
plant. A six-year, $45 million commitment 
to racing success. And it uses Goodyear 
Eagle racing radials. Exclusively. 

The 187 mph Aston Martin Volante 
Zagato comes with a Weber-Marelli fuel- 
injected V-8. De Dion suspension. Wilton 
carpeting. Connolly leather. A $275,000 
price tag. And Goodyear Eagle street 
radials. Exclusively. 

As Aston Martin knows, there really is 
a difference in performance tires. 

Which is why these rare and expensive 
Aston Martin cars come exclusively on 
the world's most successful performance 
tires: Eagles. Goodyear Eagles. 


For a free copy of our 12-page Guide to "Everything you ever 
wanted to know about performance tires" write The Goodyear 
Tire & Rubber Company, Р.О. Box 9125, Akron, Ohio 44305. 


GOOD? YEAR 


BECAUSE THERE REALLY IS A DIFFERENCE. 


| What's News Continued 


on the part of manufacturers that air- 
bag technology is well enough ad- 
vanced so that there will be little risk 
to occupants of cars equipped with the 
devices. 

The major question remains to be 
answered: Will passive protective de- 
vices cut down on highway fatalities 


| and serious injuries? Consumer activ- 


ists who led the battle for the safety 


innovations claim the new types of | 


belts and air bags will. The National 
Highway Traffic Safety Administration 
predicts that passive restraints should 
save 4,500 to 9,000 lives annually. 


Stealth fighter 


| These “sneak” photos of the mysteri- 


ous F-117A were taken by Byron Au- 
ghenbaugh, an Escondido, Calif., high 
school physics teacher, while vacation- 
ing in Nevada. Aughenbaugh told us 
that he went to Tonopah, Nev., because 
he wanted to take a photo of the mys- 
terious aircraft. Aughenbaugh says he 
pulled into a gas station in Tonopah 
and asked an attendant, “If you wanted 
to see a stealth fighter, where would 


you look?" The attendant's laconic | 


reply: "Up." Two-and-a-half hours 
later Aughenbaugh spotted one of the 


| F-117As over downtown Tonopah and 


he took some telephoto shots of the 
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BYRON AUGHENEBAUGH 
plane. Aughenbaugh spent the next 
two days making additional photos of 
the stealth fighter. Aughenbaugh made 
three more trips to the Nevada desert 
to make better shots. The photos seen 
here were made on his last attempt. 


Solar-cell record claimed 


Is solar energy making a comeback? 


Recent developments indicate that it | 


is. Boeing Co. has announced а new 
gallium arsenide concentrator photo- 


| voltaic cell that converts 37 percent of 


sunlight hitting it into electricity. If 
the claim holds up, this is 20 percent 
greater efficiency than the previous re- 
cord holder. According to the July 31 
issue of New Technology Week, the new 
record is close to the theoretical limit 
for a photovoltaic cell that works un- 


| der sunlight. The publication further 


states that if the new cell can be made 


economically, it could produce electric- | 


ity at about 12 cents per kilowatt-hour. 
That would make it competitive with 
power produced by a new convention- 
al power plant. 
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the reign? 


According to the acknowledged experts, the editors at Four 
Wheeler, the Isuzu Trooper 15 the reigning champion of value. 
"- 513 1 49 But this should come as по surprise to any- 
one. After all, the Trooper not only comes 
standard with auto-locking hubs, four-wheel disc brakes and 
more cargo space’ than a Jeep" Cherokee. It costs 
about a thousand dollars less! Which leads to the 18002454549. 


onteer a ISUZU оорег Т. 


"With rear seat up. ** 1989 Trooper LS pictured $15,839 MSRP Optional equipment shown at additional cost. Trooper base price $13,149 MSRP excluding tax, license and transp. fee as of 8/15/89. "Comparison of base 4-door 4x4s. 


Not a spacey idea 

Your July article “Is the U.S. Lost in 
Space?" discussed the possible con- 
struction of a permanently manned lu- 
| nar outpost after completion of an in- 
ternational space station. Recently 
President Bush officially proposed this 


base. If collaboratively constructed by | 


the United States, Canada, the Soviet 
Union, Europe, and Japan, this proj- 
ect could become a focus of human en- 
deavor, offering the world industrial 
machine an alternative to developing 


| and producing military hardware, as | 


well as contributing to civilization's 
advancement. : 
James R. Bauernschmidt 


Severna Park, Md. 


Smart radar, dumb humans? 


I don’t think better radar [“Smarter Ra- 
dar Can Tell Friend From Foe,” July] 
could have prevented the occurrence 


with the Vincennes. The current Aegis | 


radar is extremely capable; the human 
operators were the problem. The “uni- 
dentified aircraft" was not making hos- 
tile action, so no order to fire should 
have been given. 

` Kennen D. Andersen 


Sawyer, N.D. 


| Short term is shortsighted 

What is reflected in the July "Elec- 
tronics Newsfront" is something more 
consequential than a pair of $4,500 ear- 
| phones that feature acetyl bacto film, 
New Zealand sheepskin, and Japanese 
zelkova wood. How about enterprise? 
| And dedication? When was the last 


time American business let 30 workers | 


persist on a project for over four years 
without a product or profit in sight? If 
| we are to really compete against the 
Japanese and others, we must recog- 
| nize that focusing on the short-term 
| bottom line impedes our international 

progress. | 
| Jerry Kleinburg 
San Antonio, Texas 


Redo-redo reply 


A reader who is a kitchen designer 


made several incorrect assertions in | 
| for the small webbings needed for block 


Address letters to Readers Talk Back, POPULAR SCIENCE, 2 Park 
Ave., New York, N.Y. 10016. We reserve the right to edit for 
| space and clarity and cannot answer unpublished letters. 
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Readers Talk Back 


“КТВ” [Sept.] about my "Mini-Kitchen | 
Remodel” [May]. In the remodel, coun- | 


ter tops and cabinets had been pur- 
chased prior to my involvement. Al- 
though millwork was modified as much 
as possible, such “terrible examples” 
as filler panels were needed to inte- 
prate already-built drawers into the 
new scheme. As for the door, said 
not to be fully openable, that is sim- 
ply not the case. Further, specific ad- 
jacencies are not necessarily a func- 
tion of “efficiency.” Architects must op- 
timize the objective wisdom of effi- 
ciency as they respond to clients’ sub- 
jective preferences. Lastly, the added 
wall cabinets the reader proposes 
would destroy the volumetric balance 
and indirect lighting of the reworked 


space. Kitchen designers must consider 


the 3-D implications of 2-D planning. 
тин Pressman, architect 
Chicago, Ill. 


Code question 
In the July issue, you had an article 
on а ceiling-fan mounting system that 
I think breaks the National Electric 
Code [^Easy Hanger"]. The product 
pictured seems to be using the outlet 
box as a sole means of support—a code 
violation. 

Robert J. Brown, Foxboro, Mass. 


Under section 422-18, the National 


Electric Code lists an exception to the | 


rule cited by reader Brown: "Ceiling 
fans that do not exceed 35 pounds in 
weight, with or without accessories, 
shall be permitted to be supported by 
outlet boxes identified for such изе...” 


| According to Randy Krimm, vice pres- | 


ident of Homestead, none of the com- 
pany's fans, which are all UL approved, 
is above 35 pounds. 


Building blocks 


The Integra block system offers energy 
savings over a conventional block or 
frame wall, but it does not have an in- 


sulation value of R-23 [“Home News- | 
front," May]. We at Ecotope, an energy 


research and consulting firm, evalu- 
ated these blocks and found that the 
actual R-value is about R-16. When es- 
timating the R-value of the Integra 
blocks, the company did not account 


formation; or the headers, which are 


solid concrete; or cavities where solid 


grout (concrete) provides structural 
support at windows, corners, and door 
openings. The Integra system was also 
said to cut the cooling load by increas- 
ing house mass. But the air space be- 
tween the block and gypsum wallboard 
created by 1x2 or 2x2 furring would 
make this unlikely. Integra recom- 
mends the use of a concrete floor slab; 
if such a floor is installed, there would 
be an overall reduction of cooling loads 
—but only because of the floor. 
David Baylon 
Ecotope, Seattle, Wash. 


The R-22.71 rating resulted from a 
professional engineer's analysis. The 
strength of the Integra Wall system is 
from its post-tension system. Therefore 
no cavities are grouted solid, and R- 
value is unaffected. Ecotope is correct 
in saying that the thermal path of the 
webbing is important in thermal anal- | 
ysis, and that was taken into consider- 
ation. Also, Ecotope incorrectly assumes 
the Integra wall was faced with furring 
and wallboard: The inside of the exte- 
rior wall in our project was plastered, 
adding to its mass. The slab floor cer- 
tainly helps to shift the cooling load. 
At least one-third of the floor area of | 
the homes in our analysis were covered 
with tile or vinyl instead of carpet to 
optimize this. This floor mass, com- 


| bined with roughly twice that area in 


wall mass, creates an effective cooling | 
shift. —Dana Barkley, Senior Energy 
Engineer, Arizona Public Service Co., 
Phoenix, Ariz. 


Ink as solder 


Is the conductive ink you covered in 
the July “What’s New” meant to re- 


| place solder? It wouldn’t seem to be 


able to hold a wire or resistor in place 
securely. Also, could a pen containing 
the ink be used to retrace missing por- 
tions of rear-window-defroster ribbon? 
Will the ink stick to glass or plastic 
without beading? 

Robert D. Nechtman, FPO, М.Ү. 


According to the maker of the Circuit 
Works pen, the ink adheres well to most 
materials, and can be used to retrace 
any point-to-point conductive connec- 
tions, including defroster ribbons. But 
the ink, which has the consistency of 
paint, isn't strong enough to hold elec- 
tronic components in place—solder is 
best for that— Dawn Stover 


The Studsensor, the highest form of intelligence when it comes to 
hanging a picture in your living room. 


Yes, there is intelligent life on earth. Its called the 
Studsensor™ and it electronically measures variations 
in wall density. But unlike other mortal tools (mag- 
netic devices), the Studsensor can locate wood as 
well as metal studs, ceiling or floor joists and neaders 
or firestops. In one quick motion, it pinpoints both 
edges and then, the exact center of the stud (that’s 
where the nail should go). The suggested retail price 

| for the automatically cali- 
brated Studsensor is $19.95. 


| * | The Studsensor 2 (calibrated 


manually) has a suggested list price of $14.95. 

So, no matter where you want to hang a picture 
the smart place to start is with Studsensor. Available 
at hardware stores, home centers, and other fine 
stores everywhere. If you don't know where on earth 
you can find one, call (800) 245-9265. In California, 
call (408) 866-8600. 


A HIGHER FORM OF TOOLS. 


14 Hour charge time 


You'll have to excuse our competition. 


Theyre a little slow. 


Introducing the Eveready® Generator" One-Hour 
Rechargeable Battery System: Eveready Generator one- 
hour rechargeable batteries and chargers. Just pop AA, 
C or D size Generator batteries into the Generator 
charger and the charger lets you know when your 
batteries are ready to use. You just need one hour! 

That makes our Generator One-Hour Rechargeable 
Battery System up to 14 times faster than the others. So 
when you compare the Eveready Generator System with 
the competition, you realize ! 
there isn't any. 


a EVERFAU'Y. [ 


Generator. j 


49 EVEREADY. 


1 Hour charge time 


Generator. © 1989 Eveready Battery Company, Inc. 


эни wawis A 


Legs and arms work in tandem on this 
bicycle, producing 12 percent more 
power than a conventional bicycle, the 
designer claims. Your feet pump pen- 
dulum bars that are linked by spring- 
tensioned chains to drive sprockets, 
while your arms pump a joy stick con- 
nected to another pair of sprockets. 
Ocelot Design, Virginia Ave., Haw- 
thorne, Queensland 4171, Australia. 


Wake maker A 
Cigarette's Top Gun production boat is 
guaranteed to go 90 mph, and it's been 
clocked at 93. The 37'5-foot pleasure 
craft is powered by twin 825-horse- 
power, all-aluminum Hawk engines. 
Buyers of the $350,000 boat are invited 
for a weekend of driving instruction. 
Cigarette Racing Team, 3131 N.E. 188th 
St., North Miami Beach, Fla. 33180. 


«4 Business VSTOL 
Several former NASA engineers are 
7ч building a business airplane that 
will take off like a helicopter, then 
cruise at 300 mph like a fixed-wing 
craft. The three-lifting-surfaces 
\ design from Vulcan Aircraft 
?w Corp. of Houston will have 
һм turboshaft-driven lou- 
vered lift fans in the 
center wings and duc- 
ted pusher cruise 
fans at the tail. 


A гага at Art Center College of 
Design in California envisions this 
vehicle for the late 21st century. 
Called Neosis, the hypothetical 
five-passenger fusion-powered 
craft would hover on a "force 
field." 
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< Microdot marker 
Only Ув inch in diameter, the 
inconspicuous NOVAdot Se- 
curity Label adheres to valu- 
ables. The name and LD. num- 
ber printed on the dot help 
police trace stolen items. A 
30-dot kit ($20) includes a 
book to record dot locations 
and descriptions of your pos- 
sessions. Moore Tool Co., 54 
Glen Dr., Hudson, N.H. 03051. 


| Key organizer A 

Squeeze the center of this key holder 
between your thumb and index finger, 
and you can add or remove keys with- 
out breaking a fingernail. The LeClasp 
"key management system" lets you or- 
ganize keys on four separate rings, so 
you can leave only your car keys with 
a parking valet, for example. Price: $10 
to $20. LeClasp Inc., Box 5326, 55 Read- 
ington Rd., North Branch, N.J. 08876. 


This 36-inch-wide Xerox copier was 
originally designed to reproduce blue- 
prints. But researchers at the Georgia 
Institute of Technology are now modi- 
fying it to print colors on sheets, pillow- 
cases, and curtains. They hope that the 
solid-on-solid technique will reduce the 
textile industry's water-consumption 
and pollution problems. 


| Canal lining > 

U.S. Bureau of Reclamation engineers 
have devised a method of lining a ca- 
nal while it’s full of water, making it 
unnecessary to construct a new canal. 
Self-propelled machines roll out plas- 
tic and geotextile sheets, which are then 
covered with concrete. Steps molded 
into the slopes provide an escape route 
for wildlife that fall into the canal. 


Nozzles take off > 


The U.S. Air Force’s Short Takeoff and 
Landing/Maneuver Technology Demon- 
strator, an F-15B modified by McDon- 
nell Aircraft Co., flies for the first time 
with its Pratt & Whitney thrust-vector- 
ing engine nozzles. The aircraft will be 
designed toland on wet, bomb-damaged 
runways that are only 50 feet wide and 
1,500 feet long. 
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The dramatic, true-to-life realism of David Maass, 
captured in porcelain for the first time! 


Gliding In 


David Maass 


Superbly crafted in cold-cast porcelain, artfully hand-painted. 


For the first time, David Maass, acclaimed 
wildfowl artist — two-time winner of the 
prestigious Federal Duck Stamp competi- 
tion — has authorized one of his magniti- 


| cent paintings to be rendered in 
\ breathtaking three-dimensional detail... 
| 1 Gliding In. 

\ Incredible detail, life-like colors and shading. 


This museum-quality sculpture captures the 
Canada Goose's grace in motion with 
exquisite detail. Only when David Maass 
was completely satisfied that the feathers, 
coloring and subtle shadings were true to 
the original art, would he sign the master 
sculpture. The result is a dramatic cold- 
cast wildfowl sculpture that is 

sure to become one of 

E your most admired and 

N prized possessions. 


Affordable elegance for your home. 


b Gliding In, accompanied by a richly fin- 
ished hardwood base with an inscribed 
jlaque of solid brass, can be yours for just 
$99, payable in three convenient monthly 
installments of $33 each. Your satisfaction 
is compete 

simply 


RESERVATION APPLICATION 


Gluing In by David Maass 


The Danbury Mint Send no Name 
7 Richards Avenue money now. Adres 
orwalk, Conn. 06857 T 
"lease accept my reservation for David Maass’ Gliding In. Crafted in City/State/Zip — 
suci yin porcelain and hand-painted, S accompanied Dy а hard- Check here if you want each monthly installment charged to your: 
ood base with an inscribed brass plaque. | will be billed in three [- VISA Г1Маче Сат 
monthly installments of $33* each. | may return my sculpture within 
hirty days for a replacement or refund if not completely satisfied. ——— 
Credit Card Number Expiration Date 


[Plus $1 per installment for shipping and handling 


| DII a ڪڪ ا‎ 
D 1989 MEI Please allow 8 to 12 weeks after initial payment tor shipment T10 


Easy setback > 
The EDT-290 digital thermo- 
stat comes programmed, but 
you can customize it with your 
own programs using instruc- 
tions on the inside cover. 
There are four time-tempera- 
ture settings available per day, 
and you can store two sched- 
ules—one for weekdays and 
one for weekends. Emerson 
Electric Co., 959 N. Benson, 
Upland, Calif. 91786; $75. 


Upside-down wood stove A 


The AM 40 stove reverses airflow by p 


{Cordless upright 


What's missing from the picture at 
left? An electric cord. The Freedom 


cleaner to be battery-powered, says 


PRIMARY AIR { | 


admitting primary inlet air at the top 
and forcing exhaust gases through the 
coal bed. This maintains strong sec- 
ondary combustion, claims Nu-Tec 
(Box 908, East Greenwich, R.I. 02818). 
Price: $949 (black), $1,249 (enameled). 


y p 


TERTIARY AIR ү 0. 


vacuum is the first full-size carpet 


Eureka. The 12-volt lead-acid battery 
(inset) works for 30 minutes and re- 
charges overnight. Price: $300. 


LASA —-. 


* 
CATALYTIC ! 


COMBUSTOR © 


LOWER COMBUSTION 
CHAMBER 


A combination of European and U.S. 
no-wax coating technology, ForEver 
finish now protects all its wood floor- 
ing, says Robbins/ Sykes (4777 East- 
ern Ave., Cincinnati, Ohio 45226). 
Each layer— two sealers, a special 
wear layer, and two topcoats—is 
cured by ultraviolet light. 


| «Water-based aerosol paint 


А nontoxic, nonflammable spray paint that contains no 
chloroflourocarbons, ketones, hydrocarbons, or aromatics? 
Yes. Z-Pro enamel is made of acrylated water-soluble alkyds. 
Its propellant is a combination of water, alcohol, and dimethyl 
oxide. Z-Pro, Box 22106, Portland, Ore. 97222; $3.90 for a 
16-ounce can. 
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BY TIMOTHY 0. BAKKE 
V Д ^ Ч r T! 
What's New 


Corner-turning bit A 

To make right-angle turns while boring wood, especially 
when you're installing wiring, you normally drill two holes 
and hope they meet. Now you can drill in one side of a tim- 
ber and emerge 90 degrees away on a perpendicular side. 
The Around the Corner Bit has a hardened-steel shaft with 
cutting surfaces surrounding it. Ав you drill, you can use 
the shaft as a lever to cut a curved hole. Vermont American 
Tool Co., Box 340, Lincolnton, N.C. 28092. 


ти — filler A 


With Devcon's Concrete Repair System you can fix cracks 
in concrete floors and walls with strong epoxy. The kits con- 
tain eight dual-syringe cylinders of resin and activator, eight 
nozzles, and an injector gun. Devcon Consumer Division, 780 
A.E.C. Dr., Wood Dale, Ill. 60191; $25. 


Clever cordless accessories > 


A cordless screwdriver becomes even more of a do-every- 
thing tool with attachments from Sears. On the screwdriver 
is a nine-bit bandoleer. From the left on the wood block: a 
screw-eye and hook driver, a hex-shank countersink-screw 
pilot bit, and a hex-shank drill bit. At the far right is a flex 
attachment for hard-to-reach places; in the foreground, a 
hex-head pencil sharpener. Inset: Heat-treated Magnite 
screwdriver bits (right) outlast regular bits (left). These bits 
were subjected to the same amount of abuse. 


«4 Wheel ruler 


There's an easy way to 
measure distances up 
to 1,000 feet: with the 
Stanley measuring 
wheel. You can walk 
off distances around 
corners, over contours, 
or even over your head 
without the need of a 
helper. The wheel 
shows distances in feet 
and inches. And if you 
overshoot your mark, 
you just back up, and 
the counter will sub- 
tract that distance. 
Two wheel sizes are 
available, one foot 
(above) and three feet 
(top) in circumference, 
for $49 and $99, respec- 
tively. Stanley Tools, 
600 Myrtle St., New 
Britain, Conn. 06050. 
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Digital ruler A 


The QuickStick is an 18-inch 
ruler with a difference: It displays 
А measurements, accurate to Мв inch, so you 

don't have to count hash marks. Sliding the 
measuring tab to the left or right gives you your 
readout. Homestar International, 4473 Willow Rd., 
Suite 250, Pleasanton, Calif. 94566. Price: $20 (1.5- 


volt battery included). 


Buckle buster A 


Problem: When gluing lumber edge to edge, the tighter 
you make your pipe clamps, the more your work buckles 
or bows. Solution: the Equi-Pressure Clamp, which 
squeezes your work from both sides as well as from the 
top and bottom. You supply the 2x 4s. Leichtung "orm 


shops, 4944 Commerce Parkway, Cleveland, 
Ohio 44128; $30 each. 


Plunger > 
With the Porter-Cable 
6931 plunge base you can 
turn a router with a 3'5- 
inch-diameter motor bar- 
rel into a plunge router. 
The base fits most Porter-Cable routers as well as 
many other brands. А six-position turret with three 
adjustable stops provides an unlimited combination 
of depth settings. A 21-inch scale enables Вох 2468, , 
repeatable depth cuts. Porter-Cable Corp., Box 2468, 
Jackson, Tenn. 38302-2468; $120. 
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Smooth sander A 


Two drawbacks of electric palm 
sanders, vibration and dust, are 
minimized in the 4011 quarter-sheet 
sander, says Black & Decker. А coun- 
terbalance system is said to damp vi- 
bration caused by the tool's 13,500 
orbits per minute. Dust is con- 
trolled by perforating the sandpaper 
and sucking dust either into the at- | 
tached dust bag or into a shop vac- 
uum through an optional adapter, a 
first for a sander of this size, claims 
B&D (Box 798, Hunt Valley, Md. 
21030). Price: $60. 


Easy sharpener A 
The electric-drill-powered Martek sharp- 
ener holds chisels and plane blades in 
its magnetic jig at the required 30-degree 
angle for precision sharpening. The tool 
has a specially formulated honing wheel 
to avoid heat damage to steel blades. 
Martek International, 15 Spinning Wheel 
Rd., Suite 327, Hinsdale, Ill. 60521; $25. 


HAMILTON MOON-PHASE 


A Precision Triple-Orbit Timepiece 


Stunning adaptation of a classic 1940s design. 


А prestigious timepiece for people whose 
time is precious...the Hamilton Moon-Phase 
is brilliantly updated for the demanding style 
of the 1980s. 

Its intricate triple-orbit design makes a 
striking fashion statement in any setting and is 
the height of elegance for every occasion. 

The precision analog displays track the 
month, day, date, hour, minute and second, as 
well as the phases of the moon. All kept to pin- 


point accuracy by a state-of-the-art Swiss 
quartz movement. 

Each Hamilton Moon-Phase is richly fin- 
ished with 5 microns of 18k gold and fitted 
with a genuine crocodile wrist band. 

Flawlessly built by hand by the craftsmen 
of the world famous Hamilton Watch Com- 
pany, the Moon-Phase is offered to you for 
just $295; payable in convenient monthly 
installments. 


Call Toll-Free: 1-800-367-4534 


As an added luxury, your Hamilton Moon- 
Phase will be engraved on the back with up to 
three initials of your choice, at no additional 
charge. 

Order now to avoid disappointment. If you 
are not completely delighted, return your 
watch in original condition within 30 days for a 
full refund. Phone orders shipped within 5-7 
business days. 


"Plus $3.50 shipping/handling. 
С 1989 МВ! 


Hamilton Classics 
47 Richards Avenue 
Norwalk, Conn. 06857 


For Fastest Service Call Toll-Free: 1-800-367-4534 


Please send me — Hamilton MOON-PHASE watch(es). 


Initials to be engraved on back: E | | 


Name 
Address 
City/State/Zip 


Signature 


Charge each of 8 installments of $37.31 each to my credit card: 


Г] MasterCard C VISA 


Credit Card # 


O Diners Club 


CO American Express 


446-8390 


PLEASE PRINT CLEARLY 


[All orders subject to acceptance) 


11 prefer not to use a credit card and will pay by check. Enclosed is my deposit of 


$99.50" for each watch. | will pay the balance as billed in four monthly install- 


ments of $49.75 each. 
"Connecticut residents add 8% sales tax. Tennessee residents add 73/496 sales tax. 


Expiration Date 


By BRIAN NADEL : = SS 


Flashlight pump > 

RoadPal 200 is a powerful flashlight and a 200-psi 
air compressor built in one. The unit plugs into your 
car’s cigarette lighter, can inflate a 14-inch tire in 
10 minutes, and comes with a pressure gauge, ac- 
cording to Campbell Hausfeld (100 Production Dr., 
Harrison, Ohio 45030). Price: $25. 


Filter grabber V 


The Grrabber oil-filter wrench is made of heat-treated steel 
for strength and e imm. and is designed to tighten your 


grip on the oil filter 


as you 


wrench. The $4 


wrench 


two sizes and is 
made by Pine Val- 
ley (Box 269, Mag- 
nolia, Ohio 44643). 


turn the 


comes in 


Riding on air A 

An air-adjustable rear-suspension aid reduces sag- 
ging, improves handling, and increases load capac- 
ity to 2,500 pounds on many '2-ton and ?4-ton pick- 
ups. With an optional compressor, adjustments can 
be made from the driver's seat. Air Lift Co., Box 
80167-R27, Lansing, Mich. 48908-0167; $182. 


Full-flow filter > 


K&N's reusable air filter reduces turbulence to in- 
crease airflow by three-fold and boost the output 
of Mazda's 2.2-liter engine (MX-6, 626, and Ford 
Probe models), according to the manufacturer. The 
$38 filter comes with a million-mile guarantee. K&N 
Engineering, Box 1329, Riverside, Calif. 92502. 
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Power injection A 
Fuel injectors can be cleaned with Pro-Care to 
restore efficiency and performance to your en- 
gine, according to Chevron Chemical Co. One 
bottle in each tank of gasoline keeps injectors 
free of power-robbing deposits, says the manu- 
facturer. А 12-ounce container sells for $5.50. 


OUR PREMIUM GIVES YOU MORE MUSCLE 
NO MATTER WHAT SHAPE YOU RE IN. 


If you want more muscle in your car, forget about your old routine. Pump up to the gasoline 
that eliminates knocks, pings and hesitation while it cleans fuel injectors. Phillips 66 раса 
Premium Unleaded. Performance power from Phillips 66. 

66) 


PUMP UP TO SUPERCLEAN PREMIUM. 


CMCMLXXXIX Phillips 66 Company. SuperClean* Unleaded Gasolines is a registered trademark of Phillips 66 Company. 


By ARTHUR FISHER 


Levitation 
You say you've seen this picture al- 


ready? You say photos of itsy bitsy 
magnets floating above high-temper- 


| ature superconductors (or the reverse) 


| achieve liquid-nitrogen 


are cliches? You say you're tired of 
seeing the same old thing? 

Well, this picture is different. It 
shows the first reported demonstration 
of Meissner effect levitation —in which 
the superconductor repels a magnetic 
field—involving a thin-film structure. 


| The experiment took place at Hughes 


Research Laboratory in Malibu, Calif. 


. The thin film consisted of an ultra- 


pure, highly aligned crystalline layer 
of yttrium-barium-copper oxide depos- 
ited on a strontium nitrate substrate. 
А wispy 0.6 microme- 
ter thick, the thin film 
acted as a superconduc- 
tor at a temperature of 
77 degrees Kelvin—the 
boiling point of liquid 
nitrogen. 

Scientists at Hughes 
Research Laboratory be- 
lieve that the quality 
of the superconducting 
thin film shows it can 
enhance the develop- 
ment of low-loss micro- 
wave electronic compo- 
nents that are able to 
operate at the easy-to- 


2257102 
: Erp 


Lem 


temperature. 

Electronic applica- 
tions such as these will probably ar- 
rive long before the more dramatic ones 
originally proclaimed in the first flush 
of excitement after the discovery of this 
new breed of materials, applications 
that included, for example, supercon- 
ducting power lines. 


Changing standards 


Tell your friendly neighborhood elec- 
trician he'd better be alert on Jan. 1, 
1990. That's the day, by international 
agreement, new representations of the 
volt and the ohm will be put into ef- 
fect at the national standards labora- 
tories of most industrialized nations, 
including, of course, the U.S. National 
Institute of Standards and Technology 
(formerly National Bureau of Stand- 
ards). Both the volt and the ohm are 
being changed so that their values are 
related to two quantum phenomena, 
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first reported 


the Josephson effect and the quantum 
Hall effect, respectively. Because the 
ampere and the watt are derived units, 
their values will also shift. 

These changes will require fine tun- 


| ing of thousands of electrical stand- 


ards, measuring instruments, and elec- 
tronic systems worldwide. But on sec- 
ond thought, your electrician probably 
won't need to get involved. The adjust- 
ments for the volt, ohm, ampere, and 
watt amount to 9.264, 1.69, 7.57, and 
16.84 parts per million, respectively. 


In a frog's ear 


Just how sensitive is "sensitive" hear- 


ing. For a frog, at any rate, very. Trans- | 
ducers in the frog's ear, which convert | 
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mechanical vibration into electrical 
impulses, can “hear” the faintest of all 
signals. That is the constant, random 
noise of molecules colliding—spon- 
taneous thermal motion. 

“Until now,” says Watt Webb, a Cor- 
nell University physicist, “we have not 
really known whether mechanical 
transducers could detect vibration and 
motion down to their fundamental lim- 
its. Researchers had always thought 
these transducers were operating in 


of superconducting magnetic levitation involving a 
thin-film structure appears in this Hughes Research photo. 


differential microinterferometer, capa- 
ble of measuring deflections of a tril- 
lionth of a meter within one second, to 
measure simultaneously the spontane- 


ous motion of the hair bundles due to | 


thermal noise and the electrical out- | 


put from the hair cells. They observed 


| motions of the hair bundles of about a 


billionth of a meter—equal to about 
four atomic diameters—and found a 
precise correlation with the signals 
from the hair cells. 

“While we still do not fully under- 
stand how this important transducer 
works at the molecular level, we now 
possess key information about its abil- 
ities," Webb says. 

This research was supported by the 
National Institutes of Health and was 

carried out at Cornell's 


Materials Science Cen- | 


ter, which is supported 
by the National Science 
Foundation. 


Ad astra per 
Voyager 


On August 25, Voyager 
2 bade farewell to the 
solar system's planets 
and began a long jour- 
ney to the stars; in its 
wake, an unparalleled 
scientific odyssey that 


tologists with a cornu- 
copia of discoveries. Of 
the outer planets, only 
Pluto remains unvisited. 

Twelve years and 4.4 billion miles 
after its launch, the one-ton spacecraft 


| swept past Neptune and its enigmatic 
| giant moon Triton at a speed of 61,000 


the right ballpark, and now we know | 


they are." 
Webb and physicist Winfried Denk 


| measured the response of organs called 


hair bundles in the inner ear of the | 


frog. These are attached to hair cells 


used to detect mechanical motion. The | 


system is similar to structures in the 


|! human ear and are essentially alike 


throughout nature. The scientists used 
a device they designed called a laser 


mph. Its trajectory was accurate to 


showered jubilant plane- | 


within a paltry 21 miles of the plot | 


projected by Voyager's planners, even 
though the encounter took place almost 
2.8 billion miles from Earth. That is 
so far, it took four hours and six min- 


| utes for flight controllers at the Jet Pro- 


pulsion Laboratory in Pasadena, Calif., 
to receive Voyager's feeble signals. 

The craft passed within 3,000 miles 
of Neptune and 24,000 miles of Triton. 
The data and pictures it transmitted 
peeled the veils from the blue planet 
and its satellites, revealing enough bi- 
zarre details for astronomers to mull 
over for years. 

Among the findings: 

As was expected, Neptune has more 


| than the two moons— Triton and Ner- 
| eid—previously known. There are 


eight altogether. 
Like Saturn, Jupiter, and Uranus, 
Neptune has rings. Earlier indications 


| pointed to incomplete rings, or arcs, 


but the latest images from Voyager re- 
veal that there are at least three, and 
perhaps five, complete rings of thinly 
distributed matter girdling the planet. 


Neptune's atmosphere consists main- | 


ly of hydrogen, helium, and methane 
—the last giving the planet its impe- 
rial blue color. The atmosphere is 
wracked by winds up to 400 mph. An 
immense storm system—the size of the 
whole Earth—writhes in the southern 


hemisphere. First discovered in images 


made three months before the flyby, it 
has been dubbed the Great Dark Spot, 
in analogy to Jupiter's similar feature, 
the Great Red Spot. 

Neptune has magnetic fields and 
emits intense radiation at radio fre- 
quencies. The axis of the fields diverges 
50 degrees from the planet's axis of ro- 
tation, almost as extreme a tilt as 
that ofthe fields surrounding Uranus. 
Earth's magnetic field is offset only 12 


| degrees from a line through the poles. 


Some observations indicate that as a 
result of its magnetism, Neptune has 
glowing auroras. 

Triton itself proved to be full of won- 
ders. Indeed, it is one of the strangest 
objects in the solar system. Slightly 
smaller than Earth's satellite, it is the 
only moon to orbit in a direction oppo- 


| site to its planet’s rotation, suggesting 
to some astronomers a highly unusual | 


birth. Like Neptune, it has an aurora, 
caused by radiation trapped in the 
planet’s magnetic fields interacting 


| with Triton’s tenuous atmosphere of ni- 


trogen and methane. It is the only 
moon in the solar system other than 
Saturn's Titan to display an aurora. 

Stranger still, its dappled, pinkish 
surface, covered in places by what seem 
to be lakes of methane ice, suggest to 
some scientists a kind of icy volcanic 
activity never before encountered. The 
eruptions could have fed, in this the- 
ory, on either liquid nitrogen or meth- 
ane. If these speculations are correct, 
Triton would join Earth and Jupiter’s 
moon Io as the only known sites of re- 
cent volcanic activity. 

The temperature at Triton’s surface 
is about minus 400 degrees F. “Simply 
put," said a member of the Voyager sci- 
ence team, "Triton is the coldest ob- 
ject in the solar system we've visited." 

Having fulfilled its mission far be- 
yond the wildest fantasies of its man- 
agers, Voyager 2 now heads for the 
stars. If all goes well, the craft has 
enough power to sustain some of its 


designed for target tracking and training. 


instruments for another 25 years. By 
that time it may have crossed the real 
outer boundary of the solar system 
—the heliopause, at the limit of the 
influence of the sun's magnetic field. 

Voyager 2 will approach Proxima 


| Centauri about the year 20319, and 


pass by Sirius, the Dog Star, in the year 
296030. 


Drone copter 


The Dervish, seen taking off on a test 
flight in the photo above, is a remotely 
piloted helicopter simulator designed 
both for research and for training. With 
an airframe constructed entirely of air- 


The Dervish is a scale model of a conventionally configured helicopter with main and tail rotors, 


craft grade aluminum, it can be fitted 
with different interchangeable bodies 
to simulate a variety of real helicop- 
ter models at one-third to one-fifth 
scale. The craft can fly for more than 
two hours at a speed of 80 kilometers 
per hour and carry a payload of 20 
kilograms. 

The drone is manufactured by Tar- 
get Technology Ltd. of Ashford, Kent, 
England. 


Ah, wilderness! 


Yearning for a wilderness experience? 
There is still plenty of it left, accord- 
ing to a report in Ambio, the environ- 

Continued 
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mental journal published by the Royal 
Swedish Academy of Sciences. The 
study defines wilderness as undevel- 
oped land still molded primarily by 
natural forces rather than human in- 


tervention. Only one-fifth of these areas | 


is located in temperate regions. Most 


of the settled continents are between | 


one-quarter and one-third wild, but 
Europe is an exception, its wilderness 
being largely in northern Scandinavia 
and European Russia. Less than one- 
tenth is protected. The report concludes 
that it is yet possible to maintain some 


| balance between man and nature, but 
| that at least half the remaining stock 


of wilderness "is not self-protecting by 
virtue of its forbidding nature. It can 
slip away easily with little notice of 
encroachment as billions more are 
added to the human population." 


Billboards in space 


The Soviet Union, in an apparent quest 


| for desperately needed foreign ex- 


change and hard currencies, is negoti- 
ating with both Britain and the United 
States to bring commercialization 
—including advertising—to Soviet 
space ventures. The result might even- 
tually be the kind of space billboardism 
whimsically portrayed in the drawing 
shown here. 


The Soviets have retained Saatchi | 


& Saatchi Co., a titan of British ad- | 


| vertising, to sell broadcast rights and 


corporate advertising for operation 
Juno, the first Soviet-British space mis- 


| sion. It will carry Britain's first astro- 


naut into space from a Russian launch- 


| ing pad. 


And Glavkosmos, the Soviet Space 
Agency, has given Space Commerce 
Corp. of Houston the exclusive right 
to market Soviet space goods and serv- 
ices in the United States. The presi- 
dent of the company, Art Dula, envis- 
ages U.S. firms' names, slogans, mot- 
toes, and logos on the flanks of Russian 
rockets. 

McDonald Duck Kiev, anyone? 


New shapes for glass fibers 


Glass fibers have the same shape as 
spaghetti, right? Round cross sections? 


| Not necessarily. Researchers at Owens- 


| Corning Fiberglas Corp. in Toledo, 


. Ohio, have developed a fiber-forming 


| process that produces non-round shapes, 


ones with cross sections having two or 
three lobes. The trilobal variety is 
shown in the photo at right. The new 
shapes appear to confer significant im- 
provement on the fibers' stiffness and 
tensile strength. An Owens-Corning 


spokesman said that possible applica- 
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tions for the oddly shapea fibers might 
be in filtration devices because they 
provide increased surface area, and in 
composite-reinforced plastics. 


Brainy burglar alarm 


А new computerized burglar alarm 
developed by researcher Michael Savic 
of Rensselaer Polytechnic Institute in 
Troy, N.Y., can distinguish the sound 
of breaking glass from other noises— 
an essential ability because that sound 


Made by Owens-Coming Fiberglas Corp., these | 
glass fibers have a three-lobed cross section that 
gives them added strength and surface area. 


Soviet spacecraft of the future may 
carry the advertising mottoes of 
Western and Russian consumer 


products. 


is a key indicator of break-ins or van- | 
dalism. Conventional devices, Savic | 


says, have a hard time telling the dif- 
ference, and set off false alarms be- 
cause they react to many sounds in the 


same frequency range as tinkling glass. | 


His system uses a neural network 
—modeled on the human brain—that 
has been trained on which noises to 
recognize and which to ignore. Amica, 
Inc., will manufacture the detector and 
supply it primarily for commercial and 
industrial use. 


No-no to caffeine? 


Medical researchers at the University 


lished habit of drinking coffee while 
cramming for exams should be avoided 
by young men who may have inherited 
a tendency to high blood pressure. 


| of Oklahoma say that the well-estab- | 


Dr. William R. Lovallo and colleagues | 


compared 17 men, 21 to 35 years old, 
with a family history of hypertension 
(at least one parent) with 17 others 
having no such history (none of the 
young men actually had hypertension). 


| After both groups had taken caffeine 


and performed a demanding mental ex- 
ercise, the researchers found the blood 
plasma of the hypertension-prone men 
to contain a significantly higher level 
of cortisol, a stress-related hormone. 
It was not the caffeine alone, but its 


interaction with the mental task that | 


produced the stress reaction, the re- 
searchers reported. 
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Electronics 
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By WILLIAM J. HAWKINS with Mariette DiChristina, Len Feldman, Richard L. Stepler, 
Dawn Stover, and Jack Wynn 


There's no you in “your” 
Have you ever watched your home 
videos? Pictures of the children, par- 
ents, aunts, uncles, and friends fill the 
screen... everybody's there but one: 
you. Now that's changed, and it's all 
done via remote control. 

Canon's H460 is one of several new 
infrared remote-control camcorders. 
Set it on a tripod, aim the remote, and 
press the “record” button. Result: 
You're in the scene too. Tap other but- 
tons on the remote, and the camcorder 


| will zoom in or out of a shot, pause, 
fast forward, rewind, or play its 8mm 


cassette. 

Besides adding myself to my mov- 
ies, I found that the remote control let 
me use the camcorder in places that 
were impossible before. For example, 
to shoot a wedding, I hung the camera 
from a wall at the front of a church. 
When I remotely zoomed out, the high, 
angular shots captured the seated 
guests (including me and my family). 
When I zoomed in, the front of the wed- 
ding party was directly in view. The 
shots were then edited with others 
taken conventionally with a camcorder 
in the audience. 


The hanging camcorder idea worked | 


well except for two minor problems. Be- 
cause I couldn't see through the view- 
finder, I was zooming in and out blindly, 
sometimes missing part of the scene I 
wanted. (Editing the tape took care of 
the bad scenes, but a portable LCD TV 
could be connected to the camcorder 
to monitor it remotely if necessary.) 
Also, every so often I noticed a dot of 


| light in the scene. What was it? The | 


remote control. While the infrared 
light it emits is unseen by human eyes, 
its wavelength is still within range of 
the camera’s CCD. 


Soppy floppy? 
Everybody knows you must keep com- 
puter disks in a cool, dry place... ev- 
erybody but Northwestern University. 
Researchers there found that, contrary 
to popular belief, disks perform better 
in a humid environment. Why? Tiny 
wear particles are created each time 
the disk is accessed, and in 
humid air the particles 
oxidize to create 


Canon's H460 Hi-8 cam- 
corder runs via remote 
control. Price: $2,199. 


small cobalt-rich debris that's not 


harmful. But in dry air, according to | 
the university, there is no oxidation. | 


The debris builds up, clogging the disk 
and causing it to eventually crash. 

Meanwhile, at the Massachusetts In- 
stitute of Technology, its Media Lab 
says your computer screen can get 
clogged too —with windows. So many 
windows can be opened with today's 
software that the screen becomes con- 
fusing. So the lab has created a pro- 
gram that gives the illusion of stacked 
windows. Only those at the top are vis- 
ible, and they become translucent 
when needed to reveal the information 
behind them. 


HDTV still camera 


Nikon has shown an electronic still 


camera that captures a high-resolution | 


(1125/60) image. It should be availa- 
ble soon. Price? Dont ask. 


Barring the theaters 


Symbol Technologies is 
adding its bar-code exper- 
tise to movies produced 
by United Artists. Re- 
sult: When a coded film 
is put in a movie-house 
projector, the manager 
can go home. The codes 


mask the picture, adjust 
the stereo sound format, 
dim the house lights, 


pany says bar codes will 


One-pound PC 


| It's about the size of a VCR tape, but 


Atari's one-pound Portfolio is a com- 
plete MS-DOS personal computer with 


| a 40-column, eight-line LCD display. 
| The 128-kilobyte memory is expand- 


able to 640K, and data are saved on 


| 92K, 64K, or 128K credit-card-size 


RAM cards. The computer comes with 
Lotus 1-2-3, a word processor, calcula- 
tor, diary, and phone directory for $400. 


Disk drollery 


Two men were hiking in Yosemite 
Park. One asked the other why he was 
Continued 


set the lens aperture, 


| and open the curtains. | 
Who sells the popcorn? A . 
human. But the com- | 


be used at the cash register. | 
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putting on running shoes instead of 


| hiking boots. 


“Тп case we meet a bear," he replied. | | 


"That's silly" said the other. “You 
cant outrun a bear.” 

“I don't have to outrun the bear,” he 
answered. "I only have to outrun you." 

Like the joke? Then for $50 you can 
buy a PC disk filled with 499 more 


from Responsive Software (1901 Tun- 


| nel Rd., Berkeley, Calif. 94705). 


TV, Nielsen, and a brick 


According to Nielsen Media Research, | 


the average household watched 49 
hours and 20 minutes of TV per week 
last year. That's about seven hours a 
day, but if you work eight and sleep 
eight, that leaves about one hour a day 
left for everything else you have to do. 

If that makes you want to throw a 


brick at the TV, a company called | 


Scientific Applied Research in Mid- 
dlesex, England, will oblige you. It has 
an electronic brick—a soft, padded 


| model—complete with a built-in re- 


mote control. Toss the brick, and it 
emits a signal to turn off the TV on 


| impact. Clever, but you'll have to find 
| the brick and throw it once more to 


reset the remote and turn onthe TV. 


Laser antics 


have teamed up to create the world's 
smallest lasers. Two million of them 
fit into the area of a fingernail, and 
the scientists expect to pack a whop- 
ping 100 million in the same space. 
Usually microscopic lasers emit light 
from the edge of an integrated-circuit 
chip. "This laser is surface emitting," 
says Axel Scherer of Bellcore. The sur- 
face emission allows up to 100 times 
more lasers to be squeezed on an opto- 


electronic chip. In the future, the la- | 


sers could be used for high-speed com- 


| munications systems or for carrying 


information at light speed through 
super-fast supercomputers. 


Words to go 


| Smith Corona's personal electronic 


word-processing gear just got more per- 
sonal: The PWP 7000LT (above) is an 
eight-pound portable. Text appears on 


| its 16-line 80-character super-twisted 


LCD display, and a built-in disk drive 
stores up to 100,000 characters. Inter- 
nal memory holds 50,000 words at a 
time. As you type, a 90,000-word dic- 
tionary checks your spelling, and when 
you're done, the system checks your 
work for overused words and suggests 
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Smith Corona's personal word processor can 
communicate with others via a modem attached 
lo its serial interface connector. 


alternatives from its thesaurus. Price: 
$899, including a letter-quality printer. 


Apple portable 
Bellcore and AT&T Bell Laboratories 


Apple is slated to release its long- | 
awaited portable. It's Mac compatible, 

but uses a trackball instead of a mouse 
and an active-matrix LCD screen to 
display graphics and text. Sounds good, 

but if rumors are true, its 16-pound 
weight and $6,000 tag might damp- 
en the spirits of potential buyers. 


Modern Dick Tracy 


The cartoon hero would be proud: 


Motorola and Timex have together 
developed the Wrist Watch Pager. The 
LCD timepiece shows you the time.. 


| unless you've been paged. In that case 
| the clever clock displays the message 


it's received. The two-ounce watch 


| runs continuously for 40 days on one 


battery, and a non-volatile memory 
stores all messages when the pager is 
switched off. 


As small as an ant? 
ОС Bellcore and AT&T's la- 
m sers are smaller One 
million lasers are in the 
` squared area under the 
ES ant’s nose. (Bottom is 
"E blow-up of the square.) 


YESTERDAY S WORK TRUGK 


‘JUST ION T = ENOUGH 


New Duragrille. 
Chevy Work Truck's new grille is built strong 
to help resist stone damage. Because our new 
Work Truck has to do more than look pretty. It's 
built to work. 

Yesterday's truck is history. Today's Chevy 


| Yesterday s work truck isn't good enough anymore. 


DS NEW CHEVY WORK TRUCK 


More standard 
1/2-ton power than 
Ford. 
SU ` Chevy Work Truck’s 

К) Standard 4.3L Vortec Vó puts 10% 
* 24| more horsepower to work for you 
| than Ford's standard Six. 


Work Truck is ready to go to work for you. Today. 


т = 


D ox OX, CO OC CO, ON, ON He 23 Vier Gro $$ 
" Vehicle Weight 
| Ms Rating than Ford. 
| The 2-wheel-drive Chevy 


Work Truck's 5600-16, GVWR, 
including passengers, cargo and 
equipment, beats Ford in working 
ability day in, day out. 


More total cab room 
than Ford. 

Chevy gives you more leg 
room. More shoulder room. More total cab room 
than yesterday's pickup from Ford. 

And when you add Chevy's 

excellent ride and visibility, that means 

a lot of comfort no matter i 

where you work. we 


More two-sided galvanized steel than Ford. 
More of Chevy’s body panels are made of two-sided 
galvanized steel, front, sides and rear. Including the 
cargo bed. So your Chevy will fight corrosion for years. 

Plus a hot-wax chassis treatment to help seal the frame 

from road salt and chemicals. You can’t get that 

on a Ford. 


Chevrolet and the Chevrolet emblem are registered trademarks 
and Chevy is a trademark of the GM Corp. ©1989 GM Corp. 
All Rights Reserved. 


Let's get it together...buckle up. 


Bigger, heavier 
| 4x4 frame 
than Ford. 


"C"-section. And Chevy's 
frame is bigger and heavier 
overall, too. 


Put 2x6 planks 

in the pickup wall 
grooves, and you've 
got a platform to carry just about anything. 
While your tools and other materials stay 
conveniently stowed underneath. 


INSTA 


THE 


Chevy's full box-section 
“Strongbox” frame construction 
up front is stronger than Ford's 


MBA 


pickup can't clear. 


More ground 
clearance than Ford. 
On site or off road, you need 
a pickup that won't leave you high- 
centered. And Chevy Work Truck's 
high-stance construction can take 
you over obstacles Ford's '/-ton 


3-year/50,000-mile Bumper 

| to Bumper Plus Warranty.” 

It covers hundreds of nonpowertrain 
parts 2 years longer than Ford's. Electrical parts. 
Chassis parts. In fact, 
everything but 
the tires, which 


have their own. "BUMPER TO BUMPER PLUS 


warranty. З ҮЕАЯ/50000 MILE WARRANTY | 


*See your Chevrolet dealer for terms of this limited warranty. А deductible applies after 
12 months or 12,000 miles. 


and back, on-the-fly. Ford actually makes you 
stop and back up ten feet to go into freewheeling 2WD. And 
the new Chevy Work Truck is priced to work for hundreds 
less than the lowest-priced Ford. 

When it comes to working value, nobody's winning like 
The Heartbeat of America. 


tBased on Manufacturer's Suggested Retail Price. 


| 
OF AMERICA IS WINNING Z7 TODAY'S TRUCK IS CHEVROLET 
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Standard Insta-Trac™ 4WD. 
No backing up like Ford. 


Just shift between 2- and 4-wheel-drive High 
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Home Newsfront 


By V. Elaine Gilmore with Timothy О. Bakke, Mariette DiChristina, and Cheryl M. Fiorillo 


Expert systems? 


Not exactly, but Formby's Wood Care 
Centers do offer computerized access 
to expert advice on the care, repair, and 
| refinishing of just about anything made 
of wood. 

These electronic display units, in 
home centers and hardware stores, 
have a key pad and a screen—and soft- 
ware designed to make using the setup 
easy even for the biggest technophobe. 
Customers see a series of questions on 
the screen and answer them by push- 
|, ing the appropriate button on the key 
pad. If you're interested in staining 
wood, for example, you'd be asked if 
the wood was hard or soft. (Softwood 
requires sealing, hardwood doesn't.) 

The computer is prepared to answer 
some pretty esoteric questions: "The 
finish has worn thin on my violin. 
What should I do?” And it can handle 
| the basics: “How do I apply polyure- 
thane?" When the session is finished 


it prints out all the instructions and a | 
shopping list of supplies needed to com- | 


plete the project. You can tear this off 
and take it home. 

So who's the expert supplying the 
advice? Company founder Homer Form- 
by (a third-generation craftsman), 
naturally. 


Plastic concrete 


Portland cement is the most widely | 


used construction material. Mixed with 
aggregate to form concrete, it is eco- 
nomical, versatile, and very strong in 
compression. 

“But it is brittle, tends to crack, and 


| often fails when subjected to high | 


| flexing loads,” notes Norm Cadsawan, 
a research specialist at Master Build- 
ers Inc., a Cleveland company that spe- 
cializes in chemical additives used to 
customize and improve the perform- 
ance of concrete. 

Now Master Builders and GE Plas- 
tics have teamed up on a research proj- 
ect aimed at improving concrete by stir- 
ring some of GE’s high-tech engineer- 
ing plastics into the brew. The first use 
of the resulting concrete composite will 
be as counter tops, sidewalks, and sec- 
tions of the basement floor in the plas- 
tic demonstration house GE is build- 
ing near its headquarters in Pittsfield, 
Mass. [Cover story, Aug. '88]. 

Many plastics fare badly in the high- 


ly alkaline environment of cement. 
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question on wood core? Just ask the computer—and get a printout to take home. Fonmby's | 


Wood Care Centers will be in 500 stores by the end of the year 


Urethane foams, for example, actually 
weaken concrete's performance, accord- 


ing to Master Builders. But by adding © 


the right engineering plastics, research- 
ers aim to produce a lightweight con- 
crete composite material with more im- 
pact strength, abrasion resistance, 
thermal resistance, and design flexibil- 
ity than ordinary concrete. 

The two companies expect to develop 
a whole range of products based on the 
properties of different engineering 
plastics. But the most welcome aspect 
of the project may be environmental: 
Recycled plastics are to play a key role 
in the technology. 


Saving energy with lights 


An innovative program started by а | 


Massachusetts utility, Municipal Light- 
ing Plant of Taunton, and a major 
lighting company, Philips, has com- 
bined technology and marketing savvy 
to conserve electricity through the use 


of energy-saving lighting. The pro- | 


gram, called Smartlight, began last 
year and continues to draw interest 
from utilities nationwide. 

First, the technology. Fluorescent 
fixtures are much more energy-efficient 
than incandescents: The Philips SL-18, 
for example, uses only 18 watts to pro- 
duce the same amount of light as a 
75-watt incandescent light bulb— that's 


| about 80 percent less electricity. And 
| fluorescents usually last more than 10 


times longer than incandescents. How- 
ever, compact fluorescent lights—those 
that fit a standard incandescent socket 
—are controlled by electronic ballasts 
and use bulbs folded into U or S shapes 
to take up less room than conventional 
fluorescents. They are therefore expen- 
sive, and many potential consumers 
shy away from them. Here’s where the 
marketing comes in. 

The compact fluorescents, which cost 
from $15 to $20 each, are leased from 
the utility by the customer for 20 cents 
per month. The program guarantees 
customers a saving of more than $50 
in electricity costs over the life of each 
lamp, which if burned six hours a day 
will last approximately five years. 

О.В. 


What's a dog to do? 


First Fido lost the milkman; now he 
may lose the meter man too. 

А few gas, electric, and water utili- 
ties are pulling the meter readers off 
their beats and switching to automated 
meter reading (AMR), either radio- or 
telephone-based systems. If the tests 
prove successful (and they have so far), 
more will surely follow. 

Boston Gas Co. is one utility that 
recently began a company-wide conver- 


Your old bubble level is a thing of 
the past, because now you can own a 
SmartLevel? More than just a level, 
smartLevel is a digital inclinometer that 
electronically measures every angle 
easily, reliably and accurately —every 
time! 

With the push of a button, 
smartLevel measures and displays: 

* Level or Plumb 

* Rise Over Foot of Run (Pitch) 

* Degree of Slope 

* Percent of Slope 

50 you can quickly measure roof 
pitch; drainage, landscape or deck 
slopes; stairway rise; level and plumb. 
Plus, because SmartLevel displays direct 
measurements, you don't have to do 
any other calculations to figure pitch 
от slope. 


SmartLevel helps reduce 
costly re-work 
A SmartLevel helps you avoid re- 
work because—unlike a bubble level— 
you can always be sure your SmartLevel 


ton and your SmartLevel 
is easily recalibrated 
to reliable accuracy. 


Just press the Mode button to 
directly measure rise over run 
(pitch) 4, degree of slope °, 
percent of slope 2, or level and 
plumb with, if you prefer, à 
simulated bubble [: Mj. 

Arrow shows direction to true 
level/plumb. 


е Plus, 5martLevel provides an exact 
digital display of the measurements you 
make, so there's no guessing. The display 


measures true. Just press the “Reset” but- 


| Ji as designed by a team of 
engineers and experienced carpenters to make it 
easy to use and to last a long time. 


can be read from as far away as 10 feet, 
overhead or below-shoulder level, 

in bright or dim light. The display even 
"flips over" so you can still read it 
when it's upside-down. 


Made of sturdy, ca id 


materials for du 


The heart and brains of SmartLevel 
is a rugged, solid-state sensor sealed 
inside a weather-resistant polycarbonate 
module. You can use it alone as a torpedo 
level or lock it quickly into the hand- 
holds in our 2-, 4-, or 6-foot rails. 

The hand-crafted rails are made of 
strong, aircraft-grade aluminum, 
through-bolted to solid teak centers that 
absorb shock and resist warping. The 
triangular shape provides a low center 
of gravity to make SmartLevel more 
stable than I-beam levels. 


100% guaranteed 


The best way to see how good a 
SmartLevel is, is to get your hands 
on one. It's available exclusively from 
Wedge Innovations, its manufacturer. 
And you may return your SmartLevel 
within 30 days for a full refund if you're 
not 100% satisfied. But we're sure 
you'll want to keep it—and it's backed by 


One sensor module will fit interchangeably into any of the 2-, 4-, & Ó-ft. ra 


tls. 


fhe sensor module can also be used alone as a torpedo level. 


a one-year warranty against defects in 
materials and workmanship. 

So order yours today. Then you can 
stop second-guessing your old bubble 
level or replacing it year after year. 
Because you'll have a SmartLevel —the 
most accurate, versatile and durable 
"carpenter's level" you'll ever own. 


Order by mail, or phone toll-free 
1-800-SMARTLEVEL 


1-800 762-7853 
Please mention code KOPS 
Mon.-Fri.: 7:30 AM-5 PM Pacific Time 


Sat: 8 AM-2 PM 


Authorized 
card signature 


Ship to: (No PO. boxes please. | 
Name 


Address 


| SmartLevel Order Form 

Mail to: Wedge Innovations, 532 Mercury Dr., Sunnyvale, CA 94086 

Description ltem = Qty Price Total | 
Sensor Module [fits in any rail) SM $79.95 

2 ft. Rail (without module} TR2 $25.00 | 
4 ft. Rail (without module] TR4 $50.00 | 
6 ft. Rail (without module | TRG $75.00 | 
Sub total: | 
Calif. residents add local sales tax: | 
Shipping [add $6.50 for each rail ordered; | | 

Alaska & Hawaii $10 per rail]: А 
Total: | 
Payment method: | Check | VISA | MasterCard | 
Card *: | | Exp. Date: | 
| 
| 
| 
| 


Каа orders please write, ог FAX to 1-408-739-3353. 


City/State/Zip 
Daytime phone | | 


* Mail orders, please allow 2 weeks for delivery For faster service, 
credit card orders may be placed by phone. For overnight or second- 
day delivery service, call Wedge Innovations for delivery charge quote. 

| Eus | 
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Boston Gas Co. meter readers don't knock even once: They cruise by in a 
van (above left). Radio signals from a specially equipped meter relay 
gas-consumption information to electronic automated meter-reading equip- 


sion to a radio-based system. Ninety- 
two percent of the gas meters in that 
utility’s service area are indoors, and 


with fewer mothers staying home these | 


days, it’s increasingly difficult for the 
reader to get to the meter. That’s one 
reason utilities send estimated bills, 
which neither company nor homeown- 
ers like. 

To convert to AMR, Boston Gas in- 
stalled small battery-powered encoder- 
receiver-transmitters (ERTs)—about 
the size of a deck of playing cards—on 
each customer’s gas meters. The de- 
vice reads and stores data on gas con- 
sumption (similar systems read elec- 
tric and water meters). Then it radios 
messages to a company van cruising 
by. The van is outfitted with radio 
equipment and a computer with pro- 
prietary software. 

“As it goes down the street—at five 
miles an hour or fifty miles an hour—it 
sends out an interrogation signal to 
wake up the ERTs,” explains Bettie 
Gibson of Minnegasco, the Minnesota 
gas utility that originated the concept. 


“Then they talk to each other" The | 


house address and all the data from 
the meter are displayed on a CRT in 
the van (see photo above left) and 
recorded on a disc. "After the route 1s 
finished, the driver just pulls the disc 
out of the computer, and it goes into 
the central computer in the office for 
billing,” says Gibson. “So it eliminates 
a lot of steps.” 
| Though meter access is one problem 
automated systems solve, the big im- 
| petus for change is efficiency: À van 


44 | POPULARSCIENCE NOVEMBER 1989 


if 
Fg 


HER 


In 


driving down the street at normal 
speeds can read up to 24,000 meters 
in an eight-hour shift. An average me- 
ter reader can hit 200 to 250 in a work 
day. 

AMR systems also claim impressive 
accuracy. After Boston Gas had con- 
verted 1,000 meters, it tested them 


| against human meter readers. "Wher- 


ever we found readings that didn't 
agree, we went back and verified 
them," says James W. Hunter, vice 


president of customer activities. "And | 


in every case the AMR had it right." 


Though Minnegasco originated the | 


concept, the technology to do it was 
developed by Minnegasco's sister com- 
panies, EnScan Inc. and E.F. Johnson 
Co. Minnegasco (which serves Minne- 
sota, Nebraska, and South Dakota) ex- 


STYROFOAM 


COLLAR INSULATION 


FIBER-COMPOSITE ST [?‹- 


CONNECTING ROD CONCRETE 


Thermomass connectors, made of resin-impreg- 
nated fiberglass, slip through pre-drilled holes 
in Styrofoam insulation panels and tie into poured 
concrete on each side. Result: an insulated foun- 
dation or wall in a single step. 


Е‏ س 


ment in the van. An encoder-receiver-transmitter ie right) must be 
installed on a meter to adapt it for remote reading. Here an ERT is being 
tested before final installation on a meter 


verted to AMR by 1992. Con Edison, 
New York’s electric and gas utility, 
bought a testing package, as did the 
city of New York for water meters, 
Gibson reports. "In all, about thirteen 
companies are doing evaluations or 
full-scale installations,” she notes. 
“And British Gas in London, the larg- 
est in the world, just bought an evalu- 
ation package.” Converting each me- 
ter costs the utility about $60. 

Low conversion cost is the prime ad- 
vantage radio-based systems claim over 
telephone-based systems, which cost a 


pects to have all its own customers con- 


utility about $100 per meter. But tele- 
| phone systems offer possibilities be- 


yond remote meter reading. They can 
collect time-of-use data, for example, 
or detect and report a pressure drop in 
a gas line. 

With the telephone-based system, | 
the utility's AMR computer “calls” your | 
adapted gas meter once a month, and | 
in about 15 seconds (generally between 
midnight and 5 a.m.) reads the meter. 
It costs you nothing, and if the phone 
18 busy, it calls back. 

(I think I'll put a new message on 
my answering machine: Bow-wow!) 


High-fiber connectors 


Rust-colored stains mar the sides of 
some concrete houses and foundations 
like tears of iron—the legacy of cor- 
| roded steel rods that hold rigid foam- 
insulation board to poured concrete. 
The steel pins also conduct heat, there- | 
| by lowering insulation efficiency. | 
Continued | 
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Home Newsfront села‏ 
Now there's an alternative: Unique Where is Rislone needed most?‏ 


fiber-composite rods that replace the 
usual steel connectors, thus eliminat- 
ing rust stains and improving insula- 
tion values. 

Called Thermomass Foam Sandwich 
Foundation System, the fiber-compos- 
ite connectors were developed and are 
manufactured by Composite Technol- 
ogies Corp. The system was developed 
for foundations, but can also be used 
for walls. 

The pins are half the weight and 
have twice the strength of comparable 
steel rods. And because they do not con- 
duct heat readily, the R-value of a sand- 


wich wall may be increased by more From new car or truck to one that's older, from classic to 
than 50 percent, claims company vice exotic... whatever your answer, you're right. With Rislone® | 


president Robert T. Long. The R-value E Treatment in the oil of ar or truck engine. vo 
of a sandwich wall using the Thermo- E хаз Бегай e ue ктт gne уон | 


s rods with two inches of Styrof D 
is 11; using steel connectors, it's 5.5. | | 1 mew vehicles, Rislone prevents engine deposits; prolongs |. 
i smooth, powerful engine operation. In older vehicles, it | 


“Our fiber-composite connectors are 
a direct replacement for steel connec- | removes power-robbing varnish, gum and sludge; quiets 


tors,” says Kim Ulvestad, a manager | noisy valves and lifters; and assures a quieter, smoother 

at the Ames, Iowa, company. The con- running engine. 

nector, made from resin-impregnated So, whether new or old, 4-, 6- or 8-cylinder, reach for a 
fiberglass, is pultruded and cut into dif- quart of Rislone. From first oil change to last. Fe Protect Information 
ferent lengths. “It’s like pulling taffy,” 
Ulvestad explains. “Inside the pultru- FREE Lube Tips booklet. Write today. n [| 


| sion cavity, the hardened rod is pulled 
on either side by two large hydraulic 
cylinders. Then it's cut with water- 
cooled diamond saw wheels." | 
After it's cut, a double-flanged poly- 


around its center Onecollardanges | THINKING ABOUT BUYING A SPA? 
around its center. One collar flange is 
fiting cam accommodate insulation | МОЈ SHOULD KNOW BETTER. 


fitting can accommodate insulation 


The Shaler Company * Dept. 5109 . PO. Box. 471 * Waupun, WI 53963 * © 1989 The Shaler Company 


| from one to nine inches thick. “Insula- | | = жие | 
| tion values then vary from R-11 to R-40 € M is more you know about a Hot Spring Spa, in fact, the more comforting 
umm insulation is used, Which is why we urge you to call 1-800-666-4772 today for a free, 16-page 
E copy of our "Guide То A Better Built Spa.” | 
_ Installing the Thermomass system Шш After all, the sooner you read А the sooner HOT SPRING SPA 
is a three-step process: Insert the con- you'll know better than to buy any other spa. _ A Division of Masco Corporation. 


nectors into pre-drilled foam panels, 
place the foam panels between stand- 
ard concrete formwork, then pour the 
concrete. "There's no inserting of ex- 
tra metal anchors or hardware—a lot 
of extra steps have been eliminated," 3 eph 
says Ulvestad. D: E los SE 

Thermomass connectors can be used D d Co. CHRON 
with bead board, expanded polystyrene 1 ИШИ. Ирк 
and rigid polyurethane. But only Sty- | E ud 
rofoam insulation (with which it is 
being marketed in an agreement with 
Dow Chemical Co.) is pre-drilled to ac- 
cept the connectors. Composite Tech- 
nologies Corp., Box 1888, Ames, Iowa 
50010—C. M. F 


Efficient heater 


The Mendota Gas Insert is a decora- 
tive liquid-propane or natural-gas- 
burning fireplace insert with a differ- 


ence: It is designed to put more heat © 1989, Watkins Manufacturing Corporation 
Continued 
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Reliance Sta-Kleen" gas water heater prevents 
sediment accumulation — automatically 


No matter how clear your water, it's full of 
minerals. Minerals that are beneficial to you but 
when they settle on the bottom of a water heater. 
destroy efficiency, increase energy consumption 
and promote corrosion. АП of which spells an early 


= death for water heaters. 


= ^ Thats the bad news. 


| E The good news is a 
E Sta-Kleen gas water 

| heater is designed to 

| prevent this—auto- 

| matically With its 

| patented Aqua-Force 

З Ring, it creates a 

| vortex of turbulence 
inside the tank which 
swirls the sediment up. 
up and ultimately away 
with the hot water. 
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Couple this design m with the fact 
that gas heats water for one-half the cost of — 
tricity and you have a water heater that pro- XS 
vides years of trouble-free performance, S 
years of more hot water for less money. 


Look into self-cleaning Sta-Kleen &, / 
today Call 1-800-365-4054 forthe SA 
name of p nearest dealer. / | 

SA 


OME / 


чш WATER HEATER COMPANY HEATER COMPANY 
130 Cumberiand Street, Ashland City, Tennessee 37015 


©1989 American Gas Association 


^9 Gas heats water for one- 


o half the cost of electricity. 
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For A Limited 
Time You Can 
Get A $50 U.S. 
Savings Bond 
Automatically! 


Sta -Kleen 805 
Water Heater! 


Buy A Reliance Automatic 
Self-Cleaning Sta-Kleen 

805 Water Heater Between 
November 1st and November 30th, 
1989—and you'll get a $50 

U.S. Savings Bond! 

PLUS—A CHANCE 

TO WIN $1000 IN 

U.S. SAVINGS BONDS! 

Join the Reliance 
Savings Bond 
Sweepstakes and 
you might win 
$1000 in US. 
Savings Bonds! 
No purchase neces- 
sary to enter sweep- 
stakes. Void where 
prohibited by law 
see your nearest 
Reliance retailer for 


complete details. 
Offer ends November 30th, 1989. 
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WATER HEATER COMPANY 


into your room — not up the flue— with- 


Home Мено — 


out the problems of wood combustion. 
“A typical masonry or zero-clearance 
fireplace provides some radiant heat, 


| but it pulls substantially more heat out 


of your house,” says Greg Iverson, na- 
tional marketing manager of Mendota 
Forge. “The Mendota provides nearly 


twice the heating of most other inserts | 


because it is designed to be a room 
heater," he says. The insert has a con- 


vective chamber to capture warmed air | 


that would otherwise escape up the 
flue, and then return the air to the 


house. So while the fireplace burns at | 
| 75-percent efficiency (a good, but not 


unusually high, number), it has a 


| 30,000-Btu-per-hour output, the com- 


pany claims. 

Because the LP or natural gas burns 
more cleanly than wood, there’s no cre- 
osote buildup, sparks, or emissions 


| problem, as with wood-burning fire- 


places and stoves [Dec. '84, Dec. '87]. 

The insert can fit into an existing 
fireplace and comes with glass doors. 
It usesthe existing chimney for venting 
(some installations may require a flue 
liner). An added feature: "It has a mil- 
livolt system,” says Iverson. “The heat 
generated by the pilot light with a ther- 


| mal pile can create enough low-voltage 


electricity to make the insert run in a 
power failure—so it's a good backup 
heat source." How does that work? The 
thermal pile is a small copper cylin- 


А heat-wasting old fire- 
place can become an 
efficient heat source with 
the addition of Men- 
dota's gas fireplace in- 
sert. Mendota engineers 
used computer imaging 
to study the flame pat- 
terns of burning wood, 
then designed the stain- 
less-steel gas burner to 
duplicate them. 


iu Existing Flue Or Liner 


Damper 


y Blocked Open 


Laser 

| Cut 
Gas 
Burner 


Gas Line 


der that houses a series of copper and 
iron wires that are twisted together. 
When the thermal pile is heated by the 
pilot, the two metals produce enough 
voltage to operate the gas valve. 
Controlling the mixture of air and 
combustion byproducts makes the in- 
sert's fire a realistic gold, rather than 
blue. The ceramic logs also were made 
to look genuine. "We took real logs and 


| made molds until we got the right 
look," 


explains Iverson. 

Cost: $1,450 to $1,650, depending on 
accessories such as remote control and 
thermostat. Mendota Forge Div., Box 


| 25007, St. Paul, Minn. 55125.—M. D. 
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Automotive Newsfront 


By DAN McCOSH Detroit Editor with Brian Nadel in M iyoshi, Japan, and David Scott in London 


Dodge's 1991 contender in the specialty sports coupe market is the Stealth, a new 160-mph screamer developed by Mitsubishi and Chrysler. 


| 


Stealth unveiled 


Dodge will up the ante in the automo- 
tive horsepower race in 1991 when it 
introduces the Stealth, a new sports 
car developed jointly by Chrysler Corp. 
and its Japanese affiliate, Mitsubishi. 
Slated to replace the aging Chrysler 
Conquest TSi, the Stealth will take 
over as the "lead image car" for the 
Dodge division, and will compete with 
the Pontiac Trans AM GTA, the Nissan 
300ZX, and the Toyota Supra. It will 
be available in several models, which 
reportedly will cost from $20,000 to 
$25,000. 


The Stealth will be powered by а | 
twin-turbocharged 280-horsepower ver- | 


sion of Mitsubishi's three-liter, four- 


| valve-per-cylinder V6 engine. The new 


power plant is expected to push the car 
to a top speed of approximately 160 
mph. Acceleration from 0 to 60 mph 
should be in the five-second range, 
Chrysler claims. 

Four-wheel drive and four-wheel- 


steering systems will be available д 


on Dodge's new hot rod. Standard 
equipment will include a five-speed 
Getrag manual transmission, anti- 
lock disc brakes on all four wheels, 
an electronically damped suspension, 
and cast-aluminum 17-inch wheels 
with Goodyear Gatorback tires. 
Mitsubishi's version will be called 
the 3000 GT. This 1991 model-year re- 
placement for the Starion will be first 
shown at the upcoming Tokyo Auto 


Show and will go on sale in the fall of 


1990. Like the Stealth, the 3000 GT 
will be powered by a three-liter V6 
with 24 valves and dual turbochar- 


h 
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gers, but Mitsubishi engineers were 
able to extract 300 hp from the engine. 
Also featured will be an all-wheel- 
drive system and an in-phase all-wheel 
steering system, which activates at 35 
mph to provide high-speed stability. 


VW blower 


Volkswagen will become the third auto 
maker in the United States to boost 


ADJUSTABLE SPOILER a A 


SUPERCHARGER 


horsepower with a direct-drive super- 
charger when it brings out the Cor- 
rado. The new model takes the place 
of the senescent Scirocco as the sport- 
iest entry in the Volkswagen lineup. 

VW engineers selected a belt-driven 
supercharger over an exhaust gas- 
driven turbocharger because the for- 
mer offers quicker response— a benefit 
it shares with the superchargers on the 
Toyota MR2 and Ford Thunderbird Su- 


Continued 
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INTAKE PLENUM 


INTERCOOLER 


Beneath the body of the Volkswagen Corrado is a transverse-mounted, supercharged four-cylinder 
engine that drives the front wheels. Top speed is expected to be approximately 140 mph. The rear 
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spoiler (shown extended) deploys at 45 mph to cut aerodynamic lift by about 64 percent. 
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just a car. 


CHEVROLET - PONTIAC - OLDSMOBILE - BUICK - CADILLAC - GMC TRUCK 


€ 1988 GM Corp. All rights reserved. 
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BMW offers a peek at the 850i, its replacement for the 635CSi coupe. The new coupe will be 


powered by a 296-hp V12 engine, which will be mated to a six-speed manual or four-speed 
| automatic transmission. А new five-link rear suspension will optimize handling. 


per Coupe, the other cars currently us- 
ing similar boost systems. But Volks- 
wagen design differs: 

The VW G-Charger pressurizes air 
in two concentric spiral-shaped cham- 


bers, one of which wobbles against the | 


other to compress air along the spiral. 
Anintercooler lowers the temperature 
of the compressed air before it enters 
the intake manifold. Boosting the 


س 


1.8-liter four-cylinder engine results in 
158 hp at 5,600 rpm, and 166 pound- 
feet of torque at 4,000 rpm. Volks- 
wagen says that 150 lb.-ft. is available 
at speeds as low as 1,500 rpm. 
Bearings and other internal compo- 
nents have been strengthened to han- 
dle the increased horsepower, and a 
beefier five-speed transmission sends 
the power to the wheels. А revised en- 


gine-control computer maps the spark 
curve and injection timing to eliminate 
knock at high boost pressures. 

The Corrado’s aerodynamic effici- 
ency is enhanced by a movable rear 
spoiler that deploys at 45 mph. Top 
speed is estimated at 140 mph, lead- 
ing to the claim that this is the fastest 
Volkswagen built to date. 


Flagship BMW 


BMW announced at press time that it 
would introduce its new premier car 
model, the 8501, at the Frankfurt Auto 
Show. The new coupe is to replace the 
635CSi coupe that has been in produc- 
tion since 1977. As such, it will be 
positioned to compete with Mercedes- 
Benz's new SL. 

The 8501 will be powered by a 296-hp 
five-liter V12 engine coupled to a four- 
speed automatic or six-speed manual 
transmission. Its maximum speed will 
be electronically governed to 155 mph. 

From what can be determined from 
the first photo released by the company, 
the hardtop 8-Series coupe is longer 
and wider than the earlier 6-Series 
model. Its long nose culminates in an 
energy-absorbing plastic front with 


high-intensity pop-up headlamps. The 

850i coupe has an open greenhouse 

with no B-pillars, and a steeply raked 
| windshield. 

The car features a new five-link rear 
suspension system to optimize han- 
dling, an adaptive ride-control system 
that sets shock absorber damping ac- 
cording to the sensed load, speed, and 
road conditions, as well as a traction- 
control system activated by an instru- 


A wire-frame computer 
image of the Penske 
PC-17 CART race car 

shows the finite element 
analysis used to optimize 
its chassis configuration. 


ment panel button. There's no word yet | 
whether BMW's new flagship model 
will incorporate the microprocessor- 
controlled, electrohydraulic four-wheel- 
steering system that the company 
recently unveiled. 


Prime racing 


"The nature of racing is such that any- 
one who can identify any advantage 


or opportunity and put it on the track 
first has the edge," says Bob Sherriff, 
manager of Prime Computer's racing 
program. He's describing the changes 
that a new computer-aided design and 
manufacturing (CAD/CAM) system has 
brought to his team's development of 
Indianapolis-type race cars. Prime | 
Computer of Natick, Mass., has a 
CAD/CAM system that halves the typ- 
ical 10-month design cycle for an open- 
wheel Indy car. With either Rick Mears 
or Emerson Fittipaldi at the wheel, the 
Penske-designed PC-18 car—Prime 
Computer's latest effort—has taken 
| the checkered flag at six of its first 
seven races this year. —B. N. 


Celica comeback 


Toyota's Celica is one of those mix-and- 
match car lines that elaborates on the 
basic sporty coupe theme with body | 
| and engine options, making it serve 
several functions—from basic com- 
muter vehicle to high-output sports car. | 

The main theme, however, is per- 
formance. Toyota's concentration on 
| engine development is reflected in the 
introduction of two new engines for the | 
marque: One is a new fuel-injection- 
ontinued | 


Prestone Super Flush does. 


D aL 
Tea ра 


Deposits Deposits 
removed using removed using 
Super Flush water alone 


And there's nothing to it. Just pour the Super Flush di- 
rectly into your radiator. 5imply run your engine and drain it. 
In no time, you'll have a clean cooling system Ша keep your 


engine humming. 


Апа you flush with Prestone Super Flush, refill your sys- 
tem with Prestone" Advanced Formula Anti Freeze and register, 
well guarantee your radiator for a full year. 

50 when it's time to flush, remember the 
right way to flush. Prestone Super Flush. 


Super Flush your cooling system. Because Prestone" 
super Flush cuts through 53% 
more oil, dirt and rust than 
draining and flushing with water 
alone. Super Flush power-cleans 
the clogged radiator passages 
that could destroy your cooling 
system and lead to possible 
engine breakdown. 


BRANDS 


Cftappy days are here again! 
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Shown smaller than 814" actual length. 


С/Ле 7957 Chevrolet Bel fiir... 


A Meticulously Engineered Die-cast 
Metal Replica Designed To Win The Heart 


Of America All Over Again! 


Interior: The doors and hood of your model 
open and close with precision and the steering 
wheel actually turns the front wheels. Each 
detail of the dramatic, concave “command 
post" dashboard is correct — the tiny dials 
and gauges are actually readable. 


It was America's "dream machine" — a 
gleaming example of automobile show- 
manship at its best...the 57 Chevy Bel 
Air. Dazzling to look at and loaded with 
power, it was the car to own and be 
seen in. 


The engineers of this beautiful car gave 

it a history-making 283-cubic-inch 

V-8 engine under the hood with optional 
283-horsepower Ramjet” fuel injection. 
It was one of the most advanced and 
powerful engines of its day and became 
the biggest auto news of the year — 
heralded by the famous advertising head- 
line: “1 h.p. per cu. in." 


A legend you can 
hold in your hands. 


When you pick up this exceptional model 
for the first time, you'll be amazed. It's 
built to a large 1:24 scale, making it a 

full 8'/ inches long. The body, chassis, 
drivetrain and engine block are all crafted 
in metal. 


This replica is a masterpiece of hand- 
craftsmanship. The metal body is first 
sanded by hand, then hand-painted. After 
the finish is oven-baked, it is buffed and 
painted and baked one more time. Each of 
the more than 150 parts is inspected 
before assembly. When at last the replica 
is complete, it is hand-waxed and 
inspected one last time. 


The Chevrolet trademarks are used under license from General Motors Corporation. 


There are more surprises...try the doors. 
They open and close smoothly, and so 
does the hood. When you turn the steer- 
ing wheel, the front wheels turn. 


Every bit of the ‘57 Chevrolet Bel Air's 
memorable glamour, excitement and 
dynamic engineering is reflected, detail by 
detail, in this model. From its golden grill, 
to its racy, unforgettable blade fins — it is 
а faithful re-creation of the original. 


Available only from 
the Danbury Mint. 


This extraordinary replica is available 
exclusively from the Danbury Mint. It is 
not being sold in stores of any kind. 


To order, you need send no money now. 
Simply return the attached Reservation 
Application. The price of $88.50 is pay- 
able in three convenient monthly install- 
ments of $29.50 each. As an added 
convenience, you may charge your install- 
ments to MasterCard, VISA or American 
Express. 


First-come, 
first-served. 


Production of this superb, hand-assem- 
bled, hand-finished model cannot be 
rushed. Reservations are being accepted 
on a strict first-come, first-served basis. To 
avoid disappointment, please mail your 
Reservation Application today. 


Undercarriage: Turn your model over to see 
how the '57 Chevy was put together. It's all 
there in miniature — the drivetrain, springs, 
shocks, exhaust system, X-frame, gas tank and 
spare tire well. 


© [989 МВ! 


house 283-си. in. V-8, fuel-injected engine 
that made automotive history is under the 
hood of your model. 


Mo УЛУ ЛУУ. 


47 Richards Avenue, Norwalk, Conn. 06857 


[^ —RESERVATION APPLICATION — ¬ 


The Danbury Mint Please return | 
47 Richards Avenue promptly. | 
Norwalk, Conn. 06857 | 


Please accept my Reservation Application 
for the 1957 Chevrolet Bel Air. | need send | 
no money now. | will pay in three monthly 
installments of $29.50 each* the first in 
advance of shipment. 

My satisfaction is guaranteed. If | am not 
satisfied with my replica, | may return it 
within 30 days of receipt for prompt 
replacement or refund, whichever I prefer. 
"Plus $1.25 per installment for shipping and handling. 


Мате 


Address. . 


City/State سا‎ 
Check here if you want each monthly 
installment charged to your: 

1 MasterCard [O VISA 

[ ] American Express 


| 

| 

| 

| 

| 

| 

| | 
please print clearly | 
| 

| 

| 

| 

| 

| 

| 


Credit Card Number Expiration Date | 


SENÊ | 
Allow 8 ta 12 weeks after initial payment for shipment. | 
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they often lack the finesse of the ear- 


equipped 2.2-liter unit with four- 
valves-per-cylinder twin-cam cylinder 


heads that produces 130 hp and 140 | 
lb.-ft. of torque. The other power plant | 
is a 10-hp upgrade for the turbocharged | 
All-Trac, which brings it up to 200 hp | 


and 200 Ib.-ft. of torque. А new dual- 
inlet turbocharger, higher valve lift, 
and increased compression ratio con- 
tribute to the improvement in the All- 
Trac engine. 

The Celica's new shape has a 0.31 
coefficient of drag— although the aban- 
donment of sharp edges in the body de- 


sign makes more of a modern styling | 
statement than an effort to improve 


aerodynamic efficiency. The body over- 
hangs and suspension arrangement 
limit wheel size to 15 inches even on 
the 3,274-pound four-wheel-drive All- 
Trac version. Besides providing less 
grip than 16-inch wheels, the 15-inch- 
ers give the appearance of being overly 
small. This effect is particularly no- 
ticeable with the 14-inch base wheels 
on the GT Coupe. 

The body is a bit wider on the GT-S 
and All-Trac versions, which makes for 
a more aggressive look and allows a 
slightly wider track for cornering 
stability. 


Front suspension is of the MacPher- | 


son-strut variety with low-pressure gas 
shocks for all models. The two-wheel- 
drive models sport independent dual- 
link rear suspensions, while the four- 
wheel-drive versions have MacPherson 
| Struts in back. 

Driving the revised Celica at Toyota's 
test track in Japan reveals that some- 
thing more than the sharp styling 
edges has been removed. The new cars 

are more powerful and smoother, but 


The next-generation Mazda 323 sedan trades 
angular styling for heavily rounded corners, a 
high belt-line, and a rearward-sloping C-pillar. 
Unfortunately the result is a relatively unimpres- 
sive 0.34 coefficient of drag. 


a 
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lier, lighter models. The various deriv- 
atives seem sensitive to tire grip, and 
the more rubber there is the better 
they feel. But we'll wait for a full road 
test to make a final judgement. 


Esprit de corps 


car specialist. It's powered by an all- 
aluminum 2.2-liter 16-valve turbo- 


charged engine that uses a variation | 


of an air-to-water intercooler, which 


Lotus engineers call a chargecooler. | 
This large intercooler can reduce the | 
temperature of intake air by up to 90 | 


degrees F, increasing the air charge's 
density for greater power output, ac- 
cording to Lotus. The engine is rated 
at 264 hp at 6,500 rpm for an outstand- 
ing 120-hp-per-liter specific output. 
However, for up to 30 seconds the en- 
gine will produce 280 hp, until the in- 
tercooler gets to its maximum temper- 
ature. Torque has been boosted by 20 
percent to 261 lb.-ft. at 3,900 rpm as 
compared with the standard turbo 
model. Those gains reduce 0-to-60-mph 
acceleration to a neck-snapping 4.7 sec- 
onds, with 100 mph reached 7.2 sec- 
onds later. The car has a top speed of 
165 mph, says Lotus. 

The Esprit Turbo sports a new front 
air dam that is deeper for better air 
management and large enough to ac- 
commodate the big intercooler radia- 
tor and a pair of oil coolers. A large 
rear spoiler wing is designed to reduce 
lift at high speeds, and contributes to 
the car's neutral balance throughout 
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its speed range. The suspension has 
been modified to improve handling, and 
the car rides on Goodyear Eagle ZR- 
rated tires. Standard equipment in- 
cludes air conditioning, leather trim, 
and ап ice-warning light on the instru- 
ment panel for when the outdoor tem- 
perature approaches freezing. How 


| much? The car has a stratospheric 
Lotus Esprit Turbo SE becomes the 

fastest-ever production model from the | 
General Motors-owned British sports | 


$79,500 price tag. Lotus plans to sell 
120 Esprits this year.—D. S. 


Proper Protegé 


The new Mazda 323 sedan leapfrogs 
its predecessor to stretch the tradi- 
tional definition of a subcompact car. 
From the carefully sculpted body to the 
sophisticated suspension to the array 
of engine choices, it is clear that this 
is no econobox. 

The sedan, to be marketed in the 
United States as the 323 Protegé, is 
built on a platform that is four inches 
longer and more than an inch wider 
than the 1989 car to produce what 
Mazda engineers call “опе of the larg- 
est footprints in the class.” The styl- 
ing is a subtle, softly rounded inter- 


pretation of the "inclined-wedge" shape | 


born in the wind tunnel. What's un- 
der the skin, though, is a different 
story. Designers used computer-as- 
sisted design techniques and simula- 
tions to increase the body's resistance 
to bending by 80 percent without us- 
ing more steel. This stiffer, sturdier 
frame made the car easy to control dur- 
ing a few hard laps at Mazda's Miyoshi 
global road circuit in Japan—a hilly 
series of sharp turns and straights over 
a variety of road surfaces designed to 

Continued 
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The four-wheel-drive Toyota Celica All-Trac sports coupe is 

powered by а 200-hp 2.2-liter engine with 200 lb.-ft. of 
torque available. It features a dual-inlet turbocharger, in- 
creased valve lift, and a higher compression ratio. 
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The 1990-edition Honda Accord sedan continues the car line’s design tradition with the low sloping nose, the thin horizontal grille, and the high trunk 


of the previous-model generation, but in a break with the past, it incorporates flush-mounted headlights rather than pop-up units. 


torture a car’s frame and suspension. 

Up front, the 323 continues to rely 
on MacPherson struts, while the rear 
suspension uses a refined version of 
Mazda’s twin trapezoidal link system 
that passively steers the car on hard 
cornering. In mild maneuvers, the rear 
tires retain near-zero toe-in attitude 
for stability, but they quickly adopt a 
progressively increasing toe-in config- 
uration when heavy lateral forces are 
encountered. This setup effectively sta- 


bilizes the vehicle on sharp turns or 


during high-speed driving on a chal- 


| lenging road. The chassis is exquisitely 


balanced, and the direction of the car’s 


| nose can be controlled easily by adjust- 


ing the throttle at the limit. 

The front-wheel-drive car is availa- 
ble either as a notchback sedan or as 
a slightly smaller, more spartan hatch- 
back, which comes with a single-over- 
head-cam 82-hp four-cylinder engine. 
At the other extreme is the 125-hp 
1.8-liter unit that powers the top-of- 
the-line LX sport model. The latter en- 
gine's four valves in each cylinder are 
opened by a pair of overhead camshafts 
that tip two rocker arms on the intake 


side and a lone rocker arm on the ex- | 


haust side. Breathing has been en- 


hanced by tricks Mazda engineers | 
learned while tuning the RX-7 sports | 


car. А cast-aluminum twin plenum in- 
take system varies airflow routing ac- 
cording to the engine's speed. From idle 
to 5,500 rpm, the engine inhales through 


a long tract; above 5,500 rpm a but- | 


terfly valve opens, which sends the in- 
coming air charge through a shortcut 
that lets the engine breathe more 
freely. This arrangement, along with 
hollow-cast camshafts that reduce ro- 
tating mass by more than two pounds, 
helps produce a smooth and powerful 
engine that remains docile right up to 
the redline. Despite warnings by Maz- 
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da engineers that the 323 LX sedan 
would go no faster than 119 mph, sev- 
eral cars I drove topped-out at an indi- 
cated 135 mph on the banked tri-oval 
test track at Miyoshi. 

This fall, Mazda takes the wraps off 
an all-wheel-drive version of the 323 


| sedan. It will feature a planetary-gear 


center differential that divides torque 


| equally between front and rear wheels 


for stability under adverse road con- 
ditions. This car, which will replace the 
current 323 GTX, gets the 125-hp en- 
gine. It's a choice that seems inappro- 
priate because it leaves the car under- 
powered and short on torque compared 
with the turbocharged 1.6-liter engine 
previously available in the GTX, a 
model that has earned a reputation as 
an “off-the-shelf rally саг”—В. N. 


| Heavyweight Honda 


The 1990 Honda Accord continues the 


| car’s evolution toward a larger, heav- 


ier, and more powerful car. Both the 
standard and high-performance en- 
gines available on the Accord feature 


| aluminum blocks and cylinder heads 


as well as combustion chambers with 
four valves in each cylinder. The dis- 
placement of the high-output engine 
has been increased from 2.0 to 2.2 li- 
ters to boost output by 25 hp, and to 
broaden its torque curve. A recent en- 
gineering addition is a pair of coun- 
terrotating balance shafts that dampen 
the vibrations produced by in-line four- 
cylinder engines. Honda avoided pay- 
ing Mitsubishi patent royalties on the 
balance-shaft system by positioning 
the shafts on the same horizontal 
plane, rather than in a staggered ar- 
rangement, as Mitsubishi has. Accord- 


ing to Honda engineers, this design in- | 


creases the rpm range over which the 
shafts are effective. 


The Accord’s styling breaks no new 
ground, but offers a flowing look. The 
one major shift for Honda is the incor- 
poration of flush headlights instead of 
flip-up units. 

The car is built on a platform that 


is more than five inches longer and over | 
an inch wider than the last-generation | 


| Accord, which makes the 1990 model 


tip the scales at nearly a ton and a half. 
The added weight takes its toll on fuel 
economy, which the company estimates 
to be 23 mpg for city driving and 28 
mpg on the highway.—B. N. 


Alternate's alternate 


Why switch to unproven and expensive 
alternate fuels like methanol to reduce 
smog if a better gasoline will do the 
job? That's the question that scientists 
at ARCO—the largest West Coast sup- 
plier of gasoline—have posed. ARCO's 
newly reformulated gasoline will cut 
emissions by 15 percent and add to the 
fuel economy of older cars designed to 
operate on leaded fuel, say company 
engineers. The trick is to eliminate or 
reduce three of gasoline's most offen- 
sive components: butane, olefins, and 
aromatics. Butane vaporizes easily to 
provide reliable cold starting, but also 
escapes into the air, and reacts to form 
smog. Though high in octane, olefins 
and aromatics often pass through the 
engine and exhaust unburned. To com- 
pensate for the lost molecules, ARCO 
will add methyl tertiary butyl ester 
(MTBE) to promote thorough and even 
burning of this special grade. The 
downside? While this formulation will 
clear the air for late-model vehicles 
with no catalytic converters, more 
crude oil will have to be used to refine 
this grade. And, obviously, it will cost 
more to fill up.—B. N. 

Continued 


The New BEL VECTOR 3 
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[he new VECTOR 3 impressively 
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combines style, performance, and 


Model 942 
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3 рапа radar detection. 


While VECTOR 3's compact and well executed 
design can be confirmed by your eye, its performance 
advantage is confirmed by a number one rating in the most 
recent test conducted by Road & Track magazine: 


"Vector 3 maintains a BEL tradition of excellent 
| sensitivity, posting the highest figures in this survey for 
both K and X band radar.” Road & Track 


Making this accomplishment even more impressive is 
the fact that VECTOR 3 posted the highest K and X band 


sensitivity levels ever recorded in any radar detector test! 


VECTOR 3's top-rated performance is achieved by 
adapting a technology used in military satellite communica- 
tions. It’s called Image Rejection Technology", or IRT”. And 
through its use, VECTOR 3 is able to identify weak police 


radar signals that other detectors simply miss — a definite 


advantage for detecting Instant On or Pulsed radar. And 
| when Instant On or Pulsed radar is encountered, VECTOR 
| 3 warns you with a separate audio alert. 


Leading Edge Radar Detection Never Looked Better. 


Unequaled in performance, 
VECTOR 3 provides 
another important advantage- 
detection of Ka band police 
radar, now being used in 
both the U.S. and Canada. 
In addition, VECTOR 3's high quality and ergonomic design 
make driving with the world's most advanced radar detector 
easy, convenient, and reliable. With 
VECTOR 3, leading edge radar 


detection never looked better! 


Fully featured, VECTOR 3 
is $299.95 and comes with a one -— 
year warranty on parts and service. | 555 ^" 
А remote version, VECTOR 3R, "ope 04 
is also available for $319.95. 


Laboratory Tests" 
Sensitivity, dBm/cm 
| X-hand K-band | 
| [BEL Vector3 117.2 115.6 
Audor RX 4 MT. 
| Cincinnabi Microwave 
Escort 
| (кка Microwae 


Snooper D-4000 
Kraco KAD 16 
Mascol РН222 
Maxon RDO-25 
Radio Shack Micronta 
Road Patrol ХК 
Uruden RDSXL 
Whisder Spectrum 2 
Average unit 
Source: Anad & Track, Now 1988 
BEL VECTOR 3 is the oniy unit in this test hal also 
detects Ka band rada 


To order, or for the name of 
a dealer near you, just call toll-free: 
1-800-341-1401 LISA 
1-800-268-3994 Canada 


New 3 band radar detectors for use in Europe are now available. Please inquire for 
more information. Registered trademark of BEL-TRONICS LIMITED. 


The Technology Leader In 
3 Band Radar Detection. 


BEL-TRONICS LIMITED 
The Intelligent Choice 
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hen it comes to pick- 
` Ups, some buyers set 
their sights higher. 
One look at the 1990 Sierra, and 
you Il see why that suits us at 
GMC Truck just fine. 
. Sierra is the full-size pickup 
born and bred to be nothing less 
than the best truck we can bring 
you. Able to go just about any- 
where, with shift-on-the-fly four- 
| wheel drive and the unmatched 
| standard muscle and torque of 
the 4.3-liter Vortec V-6. Then 
| stop just as surely with rear- 
wheel anti-lock brakes. There's 
even a new sport handling pack- 
age available, with special low- 
profile tires and gas-charged 
Bilstein shocks. 
|. Of course, Sierra's also big on 
comfort. And its advanced, aero- 
dynamic styling is so far ahead 
of its competition, 4-Wheel & 
Off-Road magazine said, "'it is 
now the benchmark against 
| which all other products аге 
being measured." 

The 1990 Sierra from GMC 
Truck. It's the one pickup every 
other truck on the road has to 
live up to. 

For a catalog and the name 
| of your nearest dealer, call 
1-800-VALUE90 
(1-800-825-8390). 

(01989 General Motors Corporation. 


GM and Sierra are trademarks of General 
Motors Corporation. All rights reserved. 


Let's get it together...buckle up. 
Quality Netwerk 
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It's not just a truck anymore. 


CHARLES BERGER 


How the pendulum controls body tilt: Ө In 
straight-line driving the pendulum remains ver- 
tical. € In a right turn the pendulum swings 
left under centrifugal force, operating the hy- 
draulic spool valve to extend the left cylinder 


Pendulum trike 


Test driving the three-wheel Micro, 


| I nudge the steering wheel to dodge a 


pothole. To my surprise, the body leans 
slightly into the turn, not away from 
it, as a normal car would. 

Then I steer into a circle, and the 


| car heels inward even further. Just as 


on a bike, I am pushed down against 
the seat, with no need to brace myself 
against centrifugal force as in a car. 

"My aim for this machine was to 
combine the agility and traffic mobil- 
ity of a motorcycle with the enclosed 


comfort and stability of a car,” says | 


Dr. Edmund Jephcott, designer of the 
Micro and head of the British firm City 
Mobile Ltd. 

"The body is fifty-six inches high," 
Jephcott says, "but it is only three feet 
wide." Such a lofty, slim compartment 


| could easily topple on fast corners. 


"Our automatic-tilt mechanism 


© In comering, the | swings 
in line with the axis of the body and locks the 
cylinders in position. © Steering out of a right- 
hand turn causes the pendulum to swing right, 
reversing hydraulic flow. | 


eliminates that risk,” says Jephcott. 
“The swing in either direction can be 
up to twenty-five degrees. That gives | 
exceptional cornering stability.” 
Jephcott’s Micro evolved from an ear- 


| lier vehicle he designed [“Tilting 


Trike," July '80]. The 8.5-foot-long car 
is based on a two-part chassis joined | 
by a longitudinal pivot. The front sec- 
tion, with the steerable wheel, supports 
the tilting body. The two-wheel rear 
section carries the 350-cc 12-horse- 


| power engine and automatic transmis- 


sion. Two hydraulic cylinders hold the 
body at the required tilt angle. 

A sensor that responds to lateral 
forces is the heart of the system. The 
sensor has a pendulum that swings 
sideways during cornering, and it is 
linked to a hydraulic spool valve that 
directs the flow of high-pressure fluid 
to one of the two tilting cylinders as 
determined by the direction of the 
turn.—D. S. 
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m p days are over" - , 


` Cathleen Gorman, O.UR. Federal Credit U 
: = When Nancy joined up, she was on food 9 amy 

oe Киш to earn a living by making beautiful things 
oes o pi qs is and — them at the locali ns Pu 


| 1 d used up my savings did had no credit. 
my work was really starting to sell and F- 
- —- needed money for materials." 
. Cathleen: "Since that first loan, we ve kepi working 


P —— with Nancy, showing her all the basics of gc good _ 
. money management. That's the credit union. 


| difference." 


Nancy: "They understand me There’ | 
a real personal relationship. But 
-— other places still won t acknowl. 
edge me as a valid person, even 
co occ though Гре established myself” 
- Cathleen: “Nancy's sales have 
| more than tripled i in three years. 


dx _ Now she's a proven success and 
Ur sells allo over the country." 


"Without their 
, 1 poda t have. 
deae it. They're great.” 


o dent Union members 


PI like Nancy Ba 
-~ protected with i insurance 

a from the CUNA. Mutual - 
2 Insurance Шар 
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What results when the world's premier airplane designer sits down to plan a 
house for himself? A residence with few right angles, a cast-epoxy skylight and 
furniture, and a water wheel and pools for humidifying and thermal mass. The 
house is so efficient that though it's in the Mojave Desert, it needs almost no 
heating or cooling; its indoor temperature varies daily just 1.5 degrees F. 


.. 2IS! CENTURY 
ID 


THE ULTIMATE - 
ENERGY-EFFICIENT 


MOJAVE, CALIF. 


ts blistering hot and dry, a day 

that conjures up the image of a 

parched prospector crawling 

across the sand. But when you 

drive up to Burt Ru- 

tans desert pyramids, 
you hear a tropical bird 
squawk. 

If the pyramids weren't so 
glistening new and white, 
you might expect to find Che- 
ops instead of Rutan. But 
the structures are as modern 
and innovative as the air- 
craft that fly from the de- 
signer's fertile imagination. 

The late afternoon sun 
sucks moisture from your 
cheeks in the moments it 
takes to walk from your car 
to the front door. The sun 
has been pounding heat onto 
the house since Rutan left 
early that morning to work 
on a half-dozen new airplanes at his 
company, Scaled Composites. Inside, 
the thermostat was set so high that 
the air conditioner hadn't come on 
all day. 

Now step across the threshold of the 
energy-efficient home. You feel a rush 
of cool air washed with humidity and 


By JIM SCHEFTER 


PHOTOS BY JOHN B. CARNETT 


` Stealth house? Rutan’s stark pyramid ap- 
pears like a mirage on the horizon of the 
Mojave Desert. 


inhale a lungful with relief. Rutan 
points to the electronic setback ther- 
mostat, and you are amazed. It shows 
an inside temperature of just 79 de- 
grees F. Outside, it felt like 179. 

“That is a little warm 
for me,” Rutan says disap- 
provingly. “ГІ set it down 
to seventy-seven, and let 
the air conditioner run a 
few minutes.” 

If the air conditioner did 
come on, its sound was lost 
in the music of a water 
wheel splashing between a 
pair of pools set against a 
solid-rock wall in the open 
area that comprises the den 
and living room. Beside the 
pools is a wood-burning 
stove. These features help 
make Rutan’s house so ef- 
ficient that it requires little 
cooling or heating. 

"There's lots of thermal 
mass among the rocks and the ponds," 
Rutan says. "It gets cold enough to 
snow here during the winter, but a cou- 
ple of logs in the wood stove is all ГЇ] 
need to heat the house. And long after 
the fire goes out, there will be warmth 
coming out of the rocks and water 

Continued 
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Clockwise from the right: This tricky 
parallelogram pool table has two corners 
at 60-degree angles and two corners at 
120-degree angles. Behind it is a wood 
stove and a massive stone wall for heat 
storage. 

The entry foyer leads to the formal 
dining room, whose cast-epoxy table 
was made in Rutam's airplane factory. 
The trapezoidal table is mimicked in the 
chandelier above, of the same material. 

Lie-down theater: While prone on his 
water bed, Rutan can operate the controls 
of a video system housed in the head- 
board. The picture is projected on an 
eight-foot screen. 

Open kitchen with breakfast bar fea- 
tures built-in appliances (including two 
microwaves) and continues the black and 
white colors of the house. Polished counter 
top is black glass. 

Overleaf: From the air, two six-sided 
pyramids (house and garage) glow at 
twilight. The full-size aircraft fuselage 
and tail assembly poking out of the sand 
(center background) is опе of Rutan's: 
It’s his idea of а mailbox stand. 


that I can move around the house. 


, esigning and building an efficient 
house has been one of Rutan's 
dreams since the energy crunch 
of the 1970s. “If I wasn't into air- 
planes, I might be an architect," he 
says. 

Using Versacad software on his Mac- 
intosh II computer, Rutan created a 
rough floor plan. It showed the open- 
ness and the room arrangement he 
wanted (see drawings). Then he wrote 
down his requirements and specifica- 
tions and hired a contractor, Doug 
Stone, and an architect, David Cassil, 
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both of Bear Valley Springs, to make 
it happen. 

Cassil came back with a plan that 
Rutan appreciated: “When I saw the 
drawing, I fell in love with it,” he says. 
While the plan met Rutan’s require- 
ments, it also had interesting addi- 
tions. "I can't take credit for designing 
this house,” Rutan says. “I planned a 
super-insulated structure with a rock 
pit for thermal storage, so the house 
would have provisions for a semi-ac- 
tive, semi-passive solar heating and 
cooling system. But it was basically a 
square house.” 

Cassil’s plan showed a 3,100-square- 


EL E T" - 
EU NEXU AES 
II on | - EINE 
ac EE = е = en * m ama “+ , > 


foot hexagonal house, with an attached 
hexagonal garage big enough for three 
cars and a large shop area. The ру- 
ramidal roof would capture rising in- 
terior heat that could be recirculated 
in the winter, vented in the summer. 
The outside would be bermed to cre- 


ate an earthen barrier between verti- 
cal walls and the desert sun. It would 
have a south-facing entrance. 

"Later I sat down and did a lot of 
the refinement myself on the Мас,” 
says Rutan. “But I didn't change any- 
thing structural." 

The house cost about $340,000 to 
build, making it one of the most ex- 
pensive in the area—but only in the 
upper-middle range of prices in much 
of California. And calculations show 
that it can be heated and cooled year- 
round for about 15 percent of the cost 
for a typical high-desert house. 

One of Rutans architectural changes 


was to halve the number of double- 
paned windows, and then to recess 
them in deep tunnels at the top of the 
walls. “I’m not home in the daytime," 
explains Rutan, “зо why have extra 
windows soaking up sunlight and heat? 
With the windows way in, the sum- 
mer sun doesnt hit them." 

To make up for having fewer win- 
dows, “We did tricks with mirrors," 
says Rutan. For example, a mirrored 
wall behind an elevated tub doubles 
the effect of the master bedroom's 
three double-paned windows, which 
open to a view of the desert and Teha- 

Continued 
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Clockwise from the far right: Humidifica- 
tion is provided by the motion of a water 
wheel (photo). The water comes from two 
pools: The bottom one is three by six 
feet wide and two feet deep. The top, 
cantilevered out from the rock wall, is 
2^ by 2 feet wide, and one foot deep. 

A simplified cutaway drawing shows 
the eight-foot earth berm that surrounds 
most of the house. Earth temperature 
lags about 12 hours behind that of 
outside air, so bermed walls are exposed 
to cool temperatures during hot days and 
warm temperatures during chilly nights. 
Heat from the wood stove in the den is 
stored in the massive rock wall behind it, 
which radiates warmth even when the 
fire is out. Intake of warm, rising air is 
near the apex of the pyramid. Two fans can 
vent warm air outside in summer. Interior 
air can be recirculated by a fan in the 
heating, ventilation, and air conditioning 
(HVAC) unit in an attic-level equipment 
room. When extra heat is needed, return 
air is heated by an electric-resistance 
coil, and circulated via the open house 
through ceiling, upper floor and horizontal 
registers. Air conditioning is also provided 
as needed. Deep-set tunnel windows 
admit light, but not direct sun, in summer. 
In winter, when the sun's angle is lower, 
direct rays help warm the house. 

The lower floor plan shows Rutan's 
disdain of right angles. Note the paral- 

pool table in the den. 

The upper floor is fully visible from 
the main lower living areas, continuing 
the airy feeling of the house. 


DRAWINGS BY MARIO FERRO 
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chapi Mountains. Other mirrors are 
at strategic points. 

The house also had to conform to 
the airplane designer's unique per- 
sonal and business needs. High-tech- 
nology security systems are built-in 
and the house is wired for a local com- 
puter network. Macintoshes are in two 
rooms served by a single laser printer. 
The design studio is shared by two par- 
rots. (“Burrrrt,” Winglet says plain- 
tively. “Can you do a cat? Meeeeow!” 
The bird knows more than 100 words.) 
Another room is an office for Rutan's 
companion, Tonya Simone. An Apple 
Пе computer in one bathroom is not 
hooked into the network; it's for peo- 
ple who would rather play games than 
read. 

The house was also prewired for ca- 
ble TV (though Rutan has a satellite 
dish); extra thermostats in case he 
wants to computerize the heating and 
cooling; and for multiple telephone 
lines, including one for a modem. 


| hat happened to the planned 
Wess rock pit? It was 
dropped after an analysis of the 
house design showed that it would add 
little to energy efficiency. "The pit 
would have had a payback period of 
seventy-five years," adds Rutan. 

Instead, he concentrated on his own 
innovations and insulation to make 
sure the house would use the smallest 
amount of energy possible. 

The roof is anything but standard. 
From the inside out, it's plaster, then 
12 inches of fiberglass insulation, then 
plywood, and a commercial rubber- 
plastic material for waterproofing. On 
top of that is a two-inch layer of Sty- 
rofoam, then tar paper, wire, and sev- 
eral coats of stucco. The base coats of 
stucco contain fiberglass filaments for 
strength. The top coat is white to 
reflect heat. The result: a roof with 
an insulation rating of R-55. 

The walls are also designed to cut 
heat flow. Behind the decorative plas- 
ter of their inner surfaces is an eight- 
inch concrete-filled block wall, three 
inches of urethane foam, and four 
inches of Styrofoam abutting the berm. 
Sandy soil is banked up to the eaves 


SUMMER SUN 
WINTER SUN 


EXHAUST TO OUTSIDE | 
UU A 
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at about the same 30-degree pitch as 
the roof. That keeps sunlight from hit- 
ting the walls and, combined with the 
properties of the walls, causes a ther- 
mal lag of about 12 hours between the 
berm’s outer and inner faces. So out- 
side heat reaches the interior in the 
middle of the night, and the desert’s 
cold night temperatures reach the in- 
terior walls mid-afternoon. 

“Right now, you're feeling this morn- 
ing's temperature," Rutan says, put- 
ting his hand on a cool wall, "not this 
afternoon's heat." 

The heat that does make it into the 
house comes through the hexagonal 
skylight at the pyramid's apex. But 
even here, Rutan has a trick to cut 
heat transfer. “Skylight structures are 
normally made of metal, such as alu- 
minum," Rutan says. “But metal con- 
ducts heat very well. So this frame is 
a highly insulative fiberglass-foam 
sandwich.” It was made at his aircraft 
plant. 

The skylight glass, like all windows 
in the house except those facing south, 
is reflective to turn away heat. The 
south-facing windows are clear glass; 
during the winter, the low sun angle 
bathes them with light the entire day 
to help warm the house. In summer, 
when the sun's angle is higher, the win- 

Continued 
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dows admit light but not direct rays. 

Ат air conditioner in a small attic- 
level equipment room provides the ex- 
tra cooling the house needs. There's a 
single return-air duct above the loft 
and near the peak of the pyramid that 
functions for the entire house. Ап 


exhaust fan vents hot air outside if 


needed during the summer. 
In cool weather, that warm 
air can be recirculated. 

Because of high insulation 
and high thermal inertia, the 
house stays cool inside all 
day. Rutan's setback thermo- 
stat 1s set at 83 degrees dur- 
ing the day, but drops back 
to 77 for a few hours before 
he gets up in the morning. 

"I thought Га let the air 
conditioner come on briefly in 
the afternoon," he says, "but 
it turns out that it's more 
efficient to run it in the pre- 
dawn hours when the outside 
air temperature is lower" And 
with all its thermal mass, the 
house's interior temperature 
varies only about 1.5 degrees 
over 24 hours. Desert homes 
of standard design typically 
have 10-degree day-night 
swings. Outside temperature 
varies 35 degrees. 

Floors on the main level of the house 
are not carpeted, except in the mas- 
ter bedroom. Large hexagonal tiles set 
into hard concrete have stabilized at 
about 65 degrees F. "That means that 
some heat from the house is being 
dumped through the floor into the 
earth," Rutan says. "In the winter, 
we'll probably use some throw rugs or 
area rugs for insulation." 

During temperate or winter months, 
a small electric-coil heater activates 
briefly to provide warmth. But most of 
the house's heating needs, Rutan says, 
will come from the normal use of elec- 
tric lights, the electrically heated spa, 
and the kitchen appliances. 

Not even the wood-burning stove 
will be needed often for heating. But 
the water wheel next to it plays a cru- 
cial role in keeping temperature and 
humidity at comfortable levels, typi- 
cally around 40 percent. Rutan de- 
signed the wheel and its two ponds, 
which together hold about 300 gallons 
of water, or about 2,500 pounds of ther- 
mal mass. Water temperature stabi- 
lizes at close to the 24-hour average 
for air temperature in the house, about 
76 degrees F in late summer. 

The transparent-plexiglass water 
wheel is started or stopped by hand. 
It lifts water from the lower pond, 
dumps it into the upper pond. The re- 
sulting overflow pours into a plexiglass 
compartment near the wheel's outer 


edge, giving it a propulsive push. This 
exposes more water surface area to 
evaporation, putting needed humidity 
into the air and dispersing or absorb- 
ing warmth. Rutan won't say how the 
wheel continues turning: "It's like a 
magician giving up the secret of his 
trick." 


E 


Burt Rutan and Starship are framed 
by the skylight at the apex of the 

house. Its insulative cast-epoxy frame 
was made in Rutan's airplane factory. 


The wheel has six segmented and 
partitioned compartments. Water flows 
into an inlet port of a bottom compart- 
ment as it extends about two inches 
into the pond. As the wheel turns, the 
water flows inside the compartment, 
then runs into a smaller section near 
the wheel’s center. 


4 4 T^ house is a little warmer 


than I expected on the really 

hot days, but not uncomfort- 
ably so," says Rutan. "But it handles 
changes in the thermal load better 
than expected. In June, we had sixty- 
five people over for an open house and 
during five hours the 1nside temper- 
ature went from seventy-one to just 
seventy-five. I used the exhaust fan to 
dump the heat, and it dropped back 
to seventy-one.” In June, the house 
stayed within three degrees of 73, with 
no air conditioning, though many days 
were in the upper 90s. 

While the energy efficiency appeals 
to Rutan’s technical side, there's plen- 
ty in the house to appeal to the rest 
of him. He liked the idea of a house 
with almost no right angles so much 
that he designed a parallelogram bil- 
liard table. It changes the game. 

“You have to learn a whole new set 


of angle combinations," Rutan says, 
grinning. "But after five or six times, 
you start getting used to it." 

He also designed a trapezoid table 
for the sunken dining room, and had 
it built of aerospace shiny black ep- 
oxy cast and cured at his aircraft plant. 
Three glass triangle inserts, separated 
by the black frame, form the 
eating surface. The table is 
stressed like an aircraft truss 
along its long side, so that it 
is rigid and stiff; it sits on 
clear plexiglass tubes that 
make it look like it's floating. 

“I wanted a chandelier over 
the table," Rutan says, “but 
nobody makes one that fit the 
style or mood. So I had a sec- 
ond table cast of the same 
material, put translucent in- 

| serts and lights in it, and 
— attached it to the ceiling 

inverted." 

E Rutan also designed а bar 
| and cabinets for one corner 
of the hexagon's main floor. 
In addition to providing some 
visual separation between the 
open living room and billiard 
room/den, the shiny black bar 
offers the usual amenities. 

The long, skinny kitchen 
ends at a low sit-down eat- 
ing bar that is shaped something like 
a stealth bomber, with a jagged trail- 
ing edge. 

Upstairs there's a loft with a built-in 
library, an adjoining spa, a full bath- 
room, and Simone’s office. A couch 
folds out for sleep-over guests. To con- 
tinue the open feeling, sheets of tem- 
pered glass serve as railing supports. 

The master bedroom has a built-in 
king-size headboard with storage 
space; a built-in stereo cabinet; a 
walk-through closet that leads to a 
utility room or to the kitchen; and a 
circular stairway up to the back of the 
loft. It also has one other innovation 
from Rutan. 

"I love television," Rutan says with 
a grin, “so I built a three-beam com- 
mercial TV projector into the head- 
board of the bed. It’s focused on an 
eight-foot screen near the ceiling. The 
angle is perfect for lying in bed and 
watching TV without getting a crick 
in your neck. 

“That screen is ugly, though,” he ad- 
mits. “Tm going to find an eight-foot 
painting and put the screen on the 
other side. With hinges and a small 
motor, ГЇЇ drop it down so it's a paint- 
ing on the wall when I’m not watch- 
ing TV. 

"There are things in this house that 
might not appeal to everybody," Rutan 
acknowledges. “But it's the last house 
ГЇЇ ever build, and I like it." 05] 
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vU DISAPP 
SONE WEEKEND A MONTH. 


It’s a great way to find 
yourself, 

Whether you're in field 
training, or in a helicopter 
skimming treetops at 90 miles 
an hour or building a bridge, 
the Army Reserve gives you a 
chance to spend a weekend 
doing something out of the 
ordinary. 

You ll usually serve one 


weekend a month and two 
weeks a year with a Reserve 
unit nearby. You'll make good 
friends. Earn good pay and 
benefits. If you qualify, vou can 
learn a valuable skill in elec- 
tronics, automotive repair or in 


hundreds of other occupational 
fields, depending on the needs 
of your local unit. 

It's solid experience which 
could help you advance in any 
career you choose. 

If you're in high school or 
college, the Army Reserve can 
offer you a variety of educa- 
tional and financial assistance 
programs you may qualify for. 
With benefits that won't disap- 
pear when the weekend is over. 

Interested? Talk to your 
local Army Reserve recruiter 
today. Or call, toll-free, 
1-800-USA-ARM Y. 


BE ALL YOU CANBE. 


ARMY 
RESERVE 


t's one of the secret weapons in 
a car tester's arsenal: an epoxy- 
coated concrete section of test 
track that's as slick as an oiled 
baby's bottom when it's wet down 
with water. 

This surface doesn't do much for 


К E n EF к traction, which explains the 100-mph 
First came disc brakes, then computerized anti- reading I was getting on the speed- 


lock-brake control, and now Cadillac advances ometer of the 1990 Cadillac Allanté, 
while our fifth wheel—independent of 


the automotive state of the art by integrating the car's front wheels—was reading 
are ж лж | | 45 mph. The front wheels were madly 
the Allantés sophisticated ABS system with churning, while the test instrument 
its drive train to produce America’s first front- was accurate. Adding to the excite- 
= " | ment was a near-total loss of steering 
wheel-drive traction-control system. POPULAR control, accentuated by the sound of 
ScIENCE tests this innovative technology to whining Tuner ae I realized that 
os | somehow, soon, I would have to stop 

see if it can really get a grip on the road. this thing. 


The exercise was part of a recent 
POPULAR SCIENCE workout of Cadil- 
lac's new traction-control system—an 
electronic approach to limiting wheel- 
spin that is an outgrowth of computer- 
controlled anti-lock brakes. The sys- 
tem, the first for a front-wheel-drive 
car, makes its U.S. debut in the 1990 
Allanté two-seat convertible. 

Just as ABS uses sensors to detect 
when a wheel locks by reading the 
difference in speed between it and the 
rest of the tires, the traction-control 
computer reads loss of traction in a 
similar fashion: one front wheel sud- 
denly outrunning the rest. The system 
responds by first pulsing the brake on 
the runaway wheel—enough to stem 
its wild antics while not impeding for- 

Continued 


With two tires on grass, the other two on pavement—the 
Allanté’s traction control reduced its tendency to pull toward 
the more secure surface by retarding wheelspin. Traction con- 
trol didn’t improve acceleration, but excelled on wet pavement. 


JOHN В. CARNETT 


ward progress. After a few seconds, 
the traction-control computer takes a 
different tack and begins to shut off 
the engine's fuel injectors one at a 
time, effectively lifting the offending 
lead foot from the throttle. 

This system parallels the one used 
on the recently introduced Toyota 
Lexus LS 400 rear-drive luxury sedan 
in that the brakes are used to slow 
the spinning wheel. The Lexus sys- 
tem then closes an electronically con- 
trolled throttle plate to cut off the 
engine's air and fuel supply, reducing 
engine power. 

At least, this was how the systems 
were supposed to work. Along with 
stopping the drive wheels 
from fruitlessly spinning in 
slippery conditions, Cadillac 
engineers claimed traction 
control would give an advan- 
tage in off-the-line accelera- 
tion and some improved sta- 
bility in cornering under 
power. 

Achieving these goals 
turned out to be more diffi- 
cult than it first appeared. 
The Allanté's system is an 
offshoot of the Bosch III anti- 
lock-brake system, with a few 
important modifications. Ho- 
ward Ludwig, senior project 
engineer for Cadillac, explains the 
electronic and hydraulic equipment 
needed to turn traction-control theory 
into practice: "Wheel-speed input 
comes from a variable reluctance sen- 
sor that reads teeth on each rotating 
wheel. A separate hydraulic plunger 
pulses hydraulic pressure to the 
brakes for traction control [see illus- 
` tration] In between there is an ar- 
ray of sophisticated electronics re- 
quired for the system to operate in 
harmony with the car. 

The system's operating subtleties 
can be traced to software developed 
by Ludwig's group. А 10-percent speed 
difference between the unpowered rear 
wheels and either front wheel was the 
chosen threshold for activating the 
traction-control hardware. Ludwig 
adds that by allowing a 10-percent 
slip, the car's power could be effective- 
ly delivered. 

As it turned out, the 10-percent dif- 
ferential was substantial, and led to 
some noticeable handling character- 
istics. It's also significant to note that 
either front wheel can activate the sys- 
tem independently, but rear-wheel 
speed between the two rear wheels is 
taken as an average. This makes the 
traction control function as a limited- 
slip differential when the front wheels 
are spinning at different rates. 

Despite the theoretical benefits, the 
concept of traction control can jar the 
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driver's ego. Any competent driver 
should know when to lift his foot off 
the gas when he feels the wheels start 
to spin, shouldn't he? Would this new 
kind of electronic nagging be subtle 
and smooth, or would it lurch and grab 
as it wrestled control from the driver? 
Would the driver sense the computer 
overriding his commands and floor the 
accelerator? To answer these questions 


and a few more, we took the traction- 


control-equipped Allanté to the test 
track. Our test car had a cutoff switch 
under the passenger's seat that can- 
cels the system, which promised a 
back-to-back comparison of the sys- 


tems' merits. Production cars have a 


plug attached to the compact spare, 
which disables the system when the 
spare tire is used —otherwise the sys- 
tem would read the smaller diameter 
as a spinning wheel. 


driver, I have never deliberately 

tried to spin a car's wheels on wet 
pavement at high speed. So I felt a 
little uncomfortable driving down the 
slippery track at full throttle. Even 
with my foot flooring the accelerator 
pedal and the car's front wheels spin- 
ning madly, the Allanté proved stable 
and manageable, not veering much 
from side to side as we ran the water- 
slicked 500-foot course in 21 seconds. 
After flicking the traction-control 


E any outwardly calm and sane 


А traction-control plunger (below) is dedi- 
cated to each front wheel. Brake fluid is 
filtered at the inlet port, and is pressurized 
by the spring loaded piston (left); pulsed 
brake fluid slows runaway wheel. 


INLET PORT 
OUTLET TO BR 


RUSSELL VON SAUERS 


switch to the “оп” position, I took a 
second run. Again I stomped on the 
gas, but this time the car pulled away 
smoothly with no perceptible wheel- 
spin, and ticked off the same 500-foot 
strip in only 10.8 seconds. The engine 
power started to cut itself back about 
a third of the way down the strip, but 
the cutoff was hardly noticeable. 

Next came the big test: man versus 
computer. On several runs we tried 
feathering the throttle to better the 
traction-control system in the 500-foot 
dash. Sadly, 12.1 seconds was the 
best we could do, with one run a dis- 
mal 14 seconds. Maximizing traction 
proved to be something done far more 
smoothly by the computer. 

Another benefit of the Cadillac sys- 
tem became apparent when we put 
one wheel on a section of the track 
and the other on grass—a condition 
called "split mu," for the different 
coefficients of friction under each 
wheel. Again, the traction control 
made for a smooth takeoff with only 
a mild tug at the wheel. Without the 
traction-control electronics and hy- 
draulics, the car tended to lurch to one 
side of the split-mu surface. With the 
system the car was controllable. In in- 
stances like this, the computer reads 
the wheelspin of each front wheel, and 
softens the brake engagement—con- 
tinually adjusting the level of braking 
—to enhance steering control. 
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POPULAR SCIENCE 
TEST RESULTS 


Cadillac Allanté w/Traction Control 
Cadillac Allanté 


ACCELERATION 
and HANDLING — 
0-30 mph [sec.).... one | 32 
0-60 mph (зек)... гамат | 93 | 
Pavement / grass 0- 30 mh inc. UNE оа 17 3.6 
Wet surface 0-500 (ft) ... en ced [AP ME 10.8 
onds at 
| full 
throttle 
12.1 ser- 
| onds with 
feather: 
ing 
throttle 
30-50 mph (sec. ................... —— КАДЫ 44 
50-70 mph (sec.] .... —— € 58 
Double-lane change (mph). УЫН 53.4 
Slalom (тр)........................................ n 47.0 | 
Rood holding (д)................................................... 0.80 | 081 | 
BRAKES 
60-0 mph cold i ne | 152 
60-0 mph warm (f.).... канкасы | 145 
60-0 mph hot (8)... RAN 149 
INTERIOR NOISE ~ 
Idle (dB)... ; — e 49 
60 mph (dB)... "ЛҮ 65 


SPECIFICATIONS 


Engine .... 4.51 VB 
Valve froin 2 valves/cylinder 
Power at angine ‘speed thp " mm)... 200 @ 4,400 
270 @ 3,200 


Torque vir ا‎ 116. -Н. v ? n. етту 
Compression ratio... н Сей 9.0:1 


TRIS SDN... eene tete pee | 4-speed auto 
| +... нее» 3.21:1 
CHASSIS 
ГЕОГ ИИИ... ананан наанаа . | Independent, coil 
spring, stabilizer 
Reor suspension sss 
versa leaf spring 
Shearing DINI... ccce cci conti thing Rock and pinion, 
power 
Turning circle... ырыда | AG ONE 
АШЫ сууны дызлар eter ee Disc, disc; power 
EPA MILEAGE 
Шү ceca SEO 
DIMENSIONS 
Width lin}... 
Height (in. bes iud 
Curb weight По абон ( (% front: et. шаа 3404/63: 37 
Fuel tank [gal.)..... Ves. riri 1 
Interior volume (n. 9. 67 
Trunk volume (tu. ft.).... 


13 


PRICES, PARTS, _ 
апа SERVICE. 


Bose prite ... 
Price as tested ... 
Major options (over $100)... 


PS SERVICEABILITY - 
Total of 12 i of 60 La items.. ; 
Best feature... ai s ES 
Worst feature... 


SPARE-PARTS COST 
Broke pods, front... 
Broke pads, rear.. TT TUNE NETUS 
Front shodk/strut iii n ed. ex EA CR 
Front lender ... NR 
Alternator ... DEL SER MR o 
Fuel B салик кизи» 
Ignition module ............................. AE NIA 
MEE ak. cer i ec 
* Estimated 


956,533 
557, 183° 

Gas-quzzler tax 
$650 


40 
Belts 
Spark plugs 


$ 50 
50 


BODY CONTROL MODULE 


ADJUSTABLE STRUT 


AUTOMATIC RIDE ALLANTE 


When designing a suspension, compromises 
—such as how stiff a shock absorber to use 
—have to be made. And these compromises 
eventually affect the ride and handling of the 
car. The Allanté reconciles this situation by 
using a shock absorber that instantaneously 
changes to any of three settings, depending 
on the car's speed. Each mode— comfort, nor- 
mal, and firm—of the speed-dependent damp- 


| ing system has a set of compression and ex- 


tension characteristics that have been tailored 
to the Allanté’s suspension at a certain speed. 
Tiny electric motors in each of the car's four 
struts change the valving to the most appro- 
priate setting in less than 0.3 second, ac- 
cording to Cadillac engineers. Accelerate from 
a stop, and the system automatically selects 


| the firmest setting to reduce rear-end squat; 


THE ALLANTÉ ALTERNATIVE 
Let me warn you up front that | am not a 
great fan of four-wheel-drive automobiles. It's 
my opinion that dragging heavy drive-line 
equipment along for the ride is a needless 
drain on performance unless you live deep in 
the snow belt or you regularly venture off-road 
in your pickup truck. 

The 1990 Cadillac Allanté's traction-control 
system is the perfect alternative to driving all 
four wheels. Wheelspin in marginal traction 
circumstances is eliminated with a negligi- 
ble effect on weight, cost, and performance. 
There is no finer example of advanced tech- 
nology that works. 

It's encouraging to see Cadillac introduce 
this engineering advance to the U.S. market. 
The Allanté and GM's premier sales division 
both need a boost. | am a firm believer that 


advanced technology can elevate performance - 


and prestige at the same time. 
Having had a chance to drive the Allanté, 


Traction control proved to be no 
benefit on a dry drag strip, however. 
Our 0 to 60-mph test runs were iden- 
tical with and without it. 

From the drag strip, we drove over 
to the skid pad. The Allanté's road- 
holding ability was slightly enhanced 
with traction control. Surprisingly, the 
engine cutback was activated halfway 
around our 300-foot skid pad with the 


ADJUSTABLE STRUT 
CONTROL MODULE 


hit the brakes, and likewise 
the firmest setting is ordered up to 
reduce nose dive. At five mph, the com- 
puter switches to the most compliant 
setting so the suspension can comforta- 
bly soak up potholes and road variations. 
When the 40-mph mark is passed, the sys- 
tem changes to its intermediate setting for a 
slightly stiffer ride, until 60 mph is reached 
when the firm setting takes over for a tight 
feel with minimal body roll. 

While effective, this is not the most sophis- 
ticated system of its kind. The Chevrolet Cor- 
vette ZR-1 uses a technically more compli- 
cated system that, like the Allanté, has three 
modes, but has six individual settings within 
each mode for a greater variety of ride-quality 
choices. Also, the Corvette has a switch on 
the instrument panel so the driver can choose 


which mode is most appropriate to his driv- | 


ing style. The Allanté, befitting its luxury sta- 
tus, makes the changes smoothly and auto- 
matically.—Brian Nadel 


it's perfectly clear to me why this Italian- 
American hybrid has experienced such a cool 
reception. The instrument panel in our test 
car sang a chorus of squeaks and squishes 
whenever the pavement was less than perfect. 
The steering was devoid of road feel (as are 
most GM products), and three able-bodied 
PoPULAR SCIENCE staff members could not erect 
the convertible top without an emergency call 
to Cadillac's engineering department for as- 
sistance. Latching the rear of the soft top was 
still an annoying chore even after the plea for 
help. The notion of a manually operated top 
on a $57,000 convertible belittles Cadillac's 
long and distinguished history. This is partic- 
ularly disappointing in view of the 1990 
Mercedes-Benz SL roadster's automatic sys- 
tem that operates at the flick of a switch. 
| was impressed by the smooth vitality of 
the Allanté's power train and by its firm grip 
on the road. This car is a nice $40,000 ragtop 
.hindered by a pretentious price tag.— 
Don Sherman 


traction control module turned on, an 
unexpected phenomenon because we 
assumed steady cornering would mean 
little wheel-speed differential. 

But further analysis reveals that the 
inside wheel was slipping under load 
sufficiently to activate the system. 
Again, the subtle control was ша 
to beat. 


Continued on page 119 
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Continuously 
variable glazing 


Suspended-particle light-valve glass can transmit light at 
various ranges of opacities, depending on the concentration 
of particles in suspension. Sunglasses, for example, could 
filter out 44 to 88 percent of incoming light. Transmission 
levels between any two extremes are continuously variable. 
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Turn a dial and the glass darkens; turn it 
back and the glass clears. It's called suspended- 
particle light-valve glazing, and it's now out 
of the lab and into prototype sunglasses. Sev- 
eral companies have licensed the technology 
for windows and flat-screen displays. 


By KEN SCHACHTER 


along the Long Island Expressway. 
Heading to his company's annual meet- 
ing in New York City, he anxiously 
approached the Queens Midtown Tun- 
nel. The pivotal moment came when 
he entered the shadowy hole still wearing his dark sun- 
glasses. But a tiny photocell switched on an electric cur- 
rent, and the lenses rapidly went from cobalt to clear. 

An electronics specialist with Research Frontiers in 
Woodbury, N.Y., Forlini was braving the first real-world 
test of his company's “smart” prototype sunglasses. The 
glasses use suspended-particle light valves, a glazing that 
offers rapid and continuously variable opacity changes 
—automatic or manually chosen—and may cost less than 
other types of smart glazing. Possible uses: flashing signs; 
ski goggles; windows of cars, homes, and offices; and, po- 
tentially, TV and computer displays. 

Several firms have licensed the glazing: Japan Steel 
Works, Ltd., and Central Glass Co., Ltd., plan to combine 
it with insulating-glass technology; Litton Systems Can- 
ada plans to use it in military and avionics displays; and 
Northern Engraving Corp. and Necal Corp. want it for 
auto displays. No agreements exist for sunglasses, but the 
company has talked with four manufacturers. 

Though the technology has been greatly refined, the prin- 
ciples in suspended-particle displays (SPDs) are like those 
in a 1934 patent granted to Polaroid founder Edwin Land. 
In the off state, needlelike particles suspended in a layer 
of fluid zigzag randomly due to Brownian movement—the 
continuous colliding of the particles and the liquid's mol- 
ecules. In this state, the particles block light. But when a 
voltage is applied, they align with the electric field, letting 
light pass. And whatever the state, windows with the 
glazing can reflect 20 to 50 percent of solar heat. 

Before the battery-supplied DC voltage is used in the 
sunglasses, it is electronically converted to AC. Explains 
Research Frontiers’ president and founder, Robert L. Saxe: 
"DC would cause the particles to migrate to the electrodes. 
We just want them to align." 

The sunglasses' field test came 23 years after Research 
Frontiers began work on the light valves. Early versions 
were faulty: The particles tended to settle and cluster, and 
heat and ultraviolet light caused the glazing to degrade. 


atthew Forlini sped in his Chevrolet : - 
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The settling problem was 
solved by matching the par- 
ticles’ and the liquid's den- 
sities. How well does it work? 
Even when centrifuged at a 
force 600 times that of grav- 
ity, only a small amount of 
the particles drop out. 

Dissolved polymer stabi- 
lizers eliminated clumping. 
"We also used various or- 
ganic liquids in the suspen- 
sion that are colorless, but 
have a lower freezing and 
higher boiling point, so they 
operate over a wider tem- 
perature range," says Saxe. 

Changing the polyiodide- 
crystal particles was the key 
to the glazing's longevity. 
They are now made of dihydrocinchonidine bisulfate poly- 
iodide. Early prototypes used particles of herapathite, the 
product of a reaction of quinine bisulfate, hydrogen 1о- 
dide, and iodine. ^We analyzed the herapathite molecules 
and found some areas were weak because of certain chem- 
ical groups," says Saxe. "Then we modified the materials 
to eliminate those areas." 

While the particles now create a vivid blue when volt- 
age is off, researchers are working on gray and brown 
glazing. The company also has a basic patent on "reverse 
effect" light valves, which make glass clear in the off 
state—a safety advantage in places like car windows. 

Another effort is to better reaction time for high-infor- 
mation color displays. Changing opacities now takes up 
to 200 milliseconds. Saxe is aiming for 25, a figure that 
may not be far away: "Basically, it's a matter of reducing 
the viscosity of the suspension or of the polymer that's 
dissolved in it," he says. SPDs would work like liquid- 
crystal color displays, with each picture element having a 
red, blue, or green filter on a white background. The pixels 
mix to form a color palette. 

Other types of “smart” glazings abound. 

Like SPDs, liquid-crystal glazing uses a voltage to trig- 
ger the transition. But instead of particles, it uses indi- 
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Continuously variable transmission sunglasses, 
perched on the nose of inventor Robert Saxe, 
have batteries in one temple piece and a 
manual control knob in the other. They also can 
be controlled automatically by a photocell. 


In suspended-particle displays (SPDs), the 
glazing sandwich has two sheets of glass 
with two-layer transparent coatings: One is 
electrically conductive; the other is noncon- 
ductive to prevent the conducive layers from 
touching and creating a short circuit. In the 
center is a liquid layer containing needlelike 
suspended particles (left), which average 
about a micron long. The layer's thickness 
can be less than one mil (for sunglasses) to 
several mils (for windows). When no voltage 
is applied, the particles are dispersed randomly 
in suspension, blocking light (middle). When 
a voltage is applied (right), the particles 
align parallel to the electric field. In that 
state, more light is transmitted. 


PARTICLES 
ALIGNED 
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vidual molecules. Liquid cry- 
stals are widely used in 
displays and portable TVs 
and Taliq's Varilite windows 
use liquid-crystal glazing 
[Aug. '88]. But it isn't con- 
tinuously variable and may 
not achieve the same opac- 
ity as SPDs, say experts. 

Saxe says SPDs are also 
less expensive. Taliq's win- 
dows cost $50 to $70 per 
square foot—a figure that 
could drop with further work. 
Saxe says the suspended par- 
ticles windows' most costly 
component is the conductive- 
coated glass: $8 per square 
foot of window. Future re- 
search— perhaps with low- 
emissivity glazing like Southwall Technology's Heat Mir- 
ror [Sept. '88]—could drop the price, says Saxe. 

Electrochromic glazing [Dec. '87] is another type. It is 
generally a five-layer laminated or solid-state design. Ap- 
plied voltage makes ions move to or from the electrochromic 
layer for coloring. While good variable transmission is pos- 
sible, it's still in development, say experts. 

Two other types are relatively inexpensive because they 
don't require voltage, but they lack manual and variable 
control. А polymer-water solution called Cloud Gel is clear 
when it's cool, but white when warm [March '84; "Home 
Newsfront," Oct.]. And slower-reacting photochromics have 
been used in sunglasses for years. 

"Each of these technologies has strengths and weak- 
nesses and may be an excellent solution for a specific ap- 
plication," says Stephen Selkowitz, leader of the Windows 
and Daylighting Research Group at the Lawrence Berke- 
ley Laboratory. “You must compare the benefits of each.” 
For example, he says, photochromics don't respond in- 
stantly, but would control light through skylights well. 

Selkowitz expresses confidence about the future of these 
technologies: “With an adequate R&D investment, we are 
certain that most of the scientific and engineering obsta- 
cles will be overcome.” 
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PHOTO BY JOHN В. CARNETT 


Is computerized traffic control 
the answer to traffic jams? A 
growing body of research says 
that a sophisticated network 
of remote traffic sensors linked 
to computers and navigation 
units in individual cars can 

` provide real-time advice to 
help drivers avoid traffic 
tie-ups. 
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By DAN McCOSH 


he promise of the automobile 

has long been the freedom of 
the open road, but the reality of the 
situation today can be relentless 
traffic jams where a jogger can of- 
ten outrun the traffic flow. Sales of 
performance cars continue to in- 
crease, but so do sales of tape-re- 
corded books to be played on car 
stereos by motorists stuck in traffic. 

Although the traffic jam might seem 
the inevitable price of relying on cars 
in congested urban areas, a group of 
engineers is developing a futuristic 
traffic-control technology based on a 
proposed highway system that com- 
bines concrete with communication. 
The so-called “smart highway" concept 
that is taking shape would feature 
traffic monitoring, navigation equip- 
ment, and radio links in an effort to 
improve safety. It would smooth traffic 
flow and ultimately make it easier to 
get to work on time. 

The interest is more than academic. 
Debate started recently in Congress 
over funding such a system in the re- 
newal of the Highway Trust Fund. In 
anticipation of a federal role, stretches 
of roadway equipped with variations 
of the smart highway hardware are 
being set up on a 25-mile corridor in 
the Los Angeles area, aiming for a 
demonstration next summer. . 

Why the sudden interest in high- 
tech solutions to traffic jams? 

"Traffic delays on the Interstate sys- 
tem are expected to increase four- to 
five-fold by the year 2000," predicts 
F Alan Smith, chairman of the High- 
way Users Federation and an execu- 
tive vice president of General Motors. 
"In fact, in Los Angeles," Smith adds, 
"the rush hour now lasts seven hours 


a day and the average freeway speed 
is expected to fall from thirty-five 
miles per hour today to just eleven 
miles per hour by the year 2010. Com- 
muters are putting computers and fax 
machines in their cars to make 
productive use of the time they spend 
in traffic. There's even a book called 
Autorobics, with exercises you can do 
while you're sitting in traffic," quips 
Smith. 


mith's portrayal of a nation para- 

lyzed by gridlock comes at a time 

of explosive growth in new tech- 
nologies that could alleviate the prob- 
lem. His vision is of a conduit that 
would communicate and cooperate 
with its users in ways that reduce—if 
not eliminate—some traffic problems. 
In some ways, it's the logical exten- 
sion of the traffic light, which imposes 
order on the intersection's traffic flow 
—but on a much broader scale. 

Early steps are aimed at providing 
drivers with the real-time traffic in- 
formation needed to avoid a tie-up. Fu- 
ture scenarios also look closely at the 
possibility of high-speed automatically 
guided vehicles to increase a high- 
way's carrying capacity without pour- 
ing an ounce of concrete. 

Engineers envision this scenario for 
the commuter of the future: Cranking 
up the engine in the morning would 
coincide with starting up a powerful 
on-board computer. While the engine 
is warming up, the computer is get- 
ting its morning fix from a series of 
orbiting global-positioning satellites. 

By the time you pull out of your 
driveway, the position of your car is 
indicated on an instrument panel video 
display, and the computer is digesting 
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information from a citywide network 
of traffic sensors. An electronic voice 
gives advice on five possible routes to 
the office, and with the touch of a but- 
ton the best route is outlined in red on 
the screen. Before you enter the free- 
way the computer alerts you to a truck 
accident resulting in a major delay on 
your most direct route, so the fastest 
way into the office is also the most 
expensive—the new toll road. 

As you approach the toll gate, you 
hold a zebra-coded card against the 
window for the billing camera to read 
and you try to remember whether you 
paid last month's bill. Last time you 
forgot you received a ticket in the mail 
courtesy of the license-plate reader at 
the booth—the same electronic cop that 
issues speeding tickets if you get to the 
next gate too soon. Traffic is still bump- 
er to bumper, but it flows smoothly at 
60 mph, as you set the radar-braking 
device to a safe five feet from the car 
in front and settle down for the ride. 
Ten minutes into the trip, the comput- 
er-generated voice warns you that con- 
gestion ahead has slowed traffic to a 
crawl, and advises you to take the next 
exit. The map shows you the best— 
though convoluted—route through lo- 
cal streets to your office. You arrive at 
work a few minutes late, none the 
worse for wear. 

While this view of the future may 
seem far fetched, portions of the sys- 
tem already are being tested on an 
experimental basis. Similar work is 
being conducted in Japan, where To- 
yota has demonstrated a system that 
shows the driver any traffic tie-ups 
and the best route on a video screen. 

My first taste of what a “smart high- 
way" would be like came while slog- 


ging through morning traffic en route 
to the Delco Electronics research labs 
near Santa Barbara, Calif. The Olds- 
mobile Delta 88 I was driving was part 
of Project Pathfinder, destined to be 
the first demonstration of a smart 
highway system in the U.S. It is a 
combination of remote traffic surveil- 
lance, two-way radio communication, 
on-board navigation, and a centralized 
computer facility to supervise traffic 
flow. The aim is to give the motorist a 
fighting chance in the rush-hour battle. 

Traffic sensors in the road feed car- 
flow data to a central computer (see 
drawing) that transmits information 
about pending traffic jams to the nav- 
igation maps in radio-equipped cars. 
Alternate routes are indicated on the 
car's video screen and spelled out on 
electronic street signs for those with- 
out the equipment. 

Only part of the Pathfinder system 
was functioning while I headed west. 
My car was equipped with an on-board 
navigation system originally developed 
by Etak Corp. and now being refined 
by GM. After a few hours, I was be- 
ginning to feel as if I was getting ad- 
vice from E.T., although admittedly 
the cantaloupe-sized cube video screen 
on a thin swivel neck had only a vague 
resemblance to the extraterrestrial. 


ocating an individual car in traffic 

is critical to any smart highway 

system, both for the driver and 
what it tells the central network. The 
dead-reckoning system used by the 
Etak system and several others takes 
distance traveled from the car’s odom- 
eter and plots it on a video map dis- 
played on the instrument panel. Chang- 
es in the car’s direction are monitored 


N center (4) to reprogram the flow of 


Information about a tractor-trailer 
accident (1) on the freeway is radioed 
from car-sensing induction coils (2) 
buried beneath the road and from 
helicopters (3) to a traffic control 


wl 
net 


through a steering-wheel angle sen- 
sor, and the plot is constantly updated 
and corrected by the computer. 

The position and direction of my car 
was indicated by a small triangle on 
a video map. After a couple of hours 
on the road, my alien navigator seemed 
to develop a nagging personality, dis- 
playing a constant stream of advice 
about how far I was from Santa Bar- 
bara, what road was coming up, and 
what landmarks to expect. The device 
was as accurate as a paper map, and 
it didnt need to be folded. 

Of course, this equipment is only 
the most visible part of the smart 
highway program. The navigation sys- 
tem not only tells the driver where 
he is, but feeds that information to a 
central control point for analysis. Back 
at Pathfinder central, a video map 
gives the big picture in a format akin 
to an aircraft traffic-control monitor, 
displaying vehicle flow data from a va- 
riety of sources. Most important are 
induction coils embedded in the free- 
way pavement that detect each vehi- 
cle as it passes, giving an accurate 
count of traffic volume and its speed 
at any point. The control room also 
receives radio reports from police, Path- 
finder cars, and helicopters. 

Although the Pathfinder experiment 
is fascinating in itself, it has limited 
goals. In fact, it is an experiment 
within an experiment. One of the 
main goals is to test whether drivers 
will use the information. At various 
times, the system will be turned off, 
and the researchers will see which 
works best: the system or a placebo. 

The Pathfinder car I tested relied 
on a stack of cassette tapes that stored 

Continued 
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Crowded traffic conditions (5) ahead are lessened by moving cars off the 
freeway (6) through a side street to their destinations via alternate routes 
or back onto the freeway at a less crowded point (7). Local traffic is held 
at stop lights as the freeway overflow passes (8). The optimum flow rate is 
maintained by controlling the rate at which cars enter by stop lights (9). 
Rerouting instructions are relayed to the driver through electronic street 
signs (10) and in-car navigation systems (11). The Pathfinder system will 
be demonstrated next summer on the Santa Monica Freeway. 


local road maps. It took three tape 
changes to get across town, but GM 
engineers in Santa Barbara showed 
me a more workable system that stores 
maps for all major urban areas in the 
United States on a single laser disc. 
The disc's capacity to store informa- 
tion didn't stop there. Later I had a 
chance to play with an experimental 
on-board computer that made the Ca- 
dillac Seville it was installed in a com- 
bination Yellow Pages and map. The 
computer combines a directory of lo- 
cal hotels and restaurants with navi- 
gation, showing locations in relation- 
ship to where I was. Paired with a 
. cellular phone, the system automati- 
cally dialed my hotel. I talked to the 
reservations desk through the visor- 
mounted microphone, and a last touch 
of the screen plotted a route from my 
current position to the hotel. 

But so far, the most extensive navi- 
gation networks are being used by 
commercial freight haulers and police 
departments. Dispatch of police cars 
in Detroit, for example, is done via 
a Loran-based navigation system in 
each squad car that continuously 
broadcasts the car's position. When 
an emergency call comes in, a central 
operator watches a map indicating 
where each car is, allowing the clos- 
est to the crime scene to be dispatched 
quickly. Overnight delivery companies 
could use this technology too. 

From a broader perspective, the sig- 
nificance of interfacing on-board nav- 
igation with road-bed sensors is the 
ability to detect traffic patterns and 
quickly redirect the flow around local 
tie-ups. Ultimately it could be used 
to avoid traffic altogether by appor- 
tioning vehicles evenly between roads 
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that travel in the same direction. The 
jury is out as to whether this will have 
any real impact, however. Traffic hel- 
icopters, overhead sign systems, and 
radio reports offer similar advice now 
—albeit on a slower time scale than 
these projects envision—and it re- 
mains up to the individual driver's dis- 
cretion to take the advice. 


Itimately, if such a technical grid 
is to have maximum impact, it 
would intrude on the driver's 


freedom to make his own decisions. In 
many ways, the technology base avail- 
able today appears to exceed the need 
of highway planners to incorporate it 
in future designs. 


It was this realization that 
prompted the formation of the PRO- 
METHEUS (from PROgraM for Eu- 
ropean Traffic with Highest Efficiency 
and Unprecedented Safety) project 
three years ago in Western Europe. 
The strained acronym is for the Titan 
of Greek mythology who stole fire from 
heaven, gave it to man, and was cru- 
elly tortured by Zeus, king of the gods. 
Optimistically, today's Prometheans 
will fare better. 

"The aim of PROMETHEUS is to 
conquer the isolation of the driver," 
says Leonardo Calandrini, lecturer of 
electronic communications at the Uni- 
versity of Bologna. “PROMETHEUS 
is a system in which each vehicle be- 
comes part of a nervous system, so 
that information travels between ve- 
hicles and from each vehicle to the 
road." 

Realizing that the car had gone 
about as far as it could without a tech- 
nological revolution, Karl-Heinz Faber, 
senior vice president of Mercedes-Benz, 
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says, "We couldn't keep beating on the 
development of this one item—the car. 
There are three factors—the automo- 
bile, the driver, and the environment. 
PROMETHEUS is expected to exam- 
ine all three." 

Faber cites a survey that says over 
90 percent of accidents studied could 
have been avoided if the driver had 
taken countermeasures one second 
earlier. With steering, brakes, and 
tires optimized, the answer is being 
sought in an informational safety net 
covering that all important one-second 
time span. This is a much narrower 
time frame than the localized traffic 
information processed by the Path- 
finder project. PROMETHEUS would 
rely heavily on nearly instantaneous 
communication between vehicles that 
would, for example, if a car several 
yards ahead became involved in an ac- 
cident, send out a warning fast enough 
to avoid a pile-up. 

A key element in the PROMETHE- 
US approach is increasing the ability 
of a highway to carry traffic by pack- 
ing cars closer together while main- 
taining highway speeds. Research is 
based on the notion that improving a 
car's sensory apparatus would make 
it safer to drive in heavy traffic at high 
speed. Much of this research is aimed 
at using vision-enhancement systems 
originally developed for the military 
and adapting them to the automobile. 
At present these systems require the 
use of a cumbersome helmet, but some 
are working to integrate this function 
into the car's head-up displays, to proj- 
ect a warning image in the driver's 
line of sight. 

Early experiments have so far 

Continued on page119 
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TALKING NAVIGATOR 


"Right turn ahead," advised the computer's synthesized voice as | 
approached a road junction in Central London. The arrow on the 
instrument panel's LCD pointed straight ahead, and the bar graph 
showing the car's progress in 30-meter intervals was getting shorter. 
Sitting in the back seat of the specially equipped Rover 800 Sterling, 
lan Catling, a computer consultant with the Department of Transport, 
explains, “That shrinking graph shows you how far there's left to go." | 
proceeded, and, with only one bar left on the graph, the near-human 
voice commanded, “Turn right.” 

similar verbal and visual turn instructions followed at every junction 
until | was 50 yards from my hotel, a pre-programmed destination I'd 
keyed into the car's system before | started the journey. It was simple 
and | didn't even need a street map. 

This was my introduction to the Autoguide in-car navigation and 
traffic-control system that takes the sweat out of finding the best route 
from here to there. Autoguide works virtually in real time, because it 
gets road and traffic information from a network of roadside beacons 
that transmit up to eight kilobytes of digital 
data to a receiver hidden behind the car's 
rearview mirror. That's enough to supply the 
car with road and traffic information for an 
area two miles across, or until the car reaches 
the next beacon point. From this the Autoguide 
computer is able to pick the fastest route to 
the driver's destination. This information flow 


identity code, and the Autoguide central 
computer compares the car's progress with a 
predetermined norm. Longer than average 
travel time is interpreted as a traffic delay, 
and the Autoguide routes other cars around 
the congestion. 

Catling claims that such route guidance 


route mileage six percent. But the real reason 
for the system is that it is a cheaper 
alternative to upgrading roads for greater 
flow. The system continually estimates how 
far the car is from its programmed destination 
based on directional information provided by 
an electronic compass in the trunk, along 
with odometer readings. 

There are several European rival systems, 
but these mostly use a compact disc to store 


digital map data, which is then displayed 
visually as an on-board navigational aid. 
However, that information is frozen, and soon 
outdated by changes in road conditions. In 
addition, CD-based car installations could 
cost as much as ten times more. 

The trial scheme has five beacons and 15 
Autoguide-equipped cars in the London area, 
with a similar system set up in West Berlin. 
The next step is for both cities to install some 
300 roadside beacons and increase the pool 
to 1,000 cars. Completion of the British 
system is aimed at 1991 and will be privately 
funded by electronics firms that see a sizable 
future market for the equipment. Catling is 
confident that the Autoguide system will be 
both a technological and commercial success. 
"We figure the in-car equipment will cost 
about $500. We're selling shorter driving 
times and less stress—something every 
driver wants.’’—David Scott 
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By ARTHUR FISHER 


Kodak raises the stakes in the disposable-camera 


war with one model that makes panoramic prints 


and another that works underwater. 
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With its transparent plastic sheath, the 
Weekend 35 is impervious to rain, snow, 
spilled drinks, and splashes from white-water 
rafting. It can even go underwater with 
snorkelers or swimmers. Kodak claims a 
useful range to 12 feet deep. 


all them what you will: 

“throwaways,” “dispos- 

ables,” or as Kodak pre- 

fers, “single-use” cam- 

eras. By any name, they 

are selling sweetly in 
the marketplace. First introduced by 
Fuji in 1986, and quickly followed by 
Kodak’s Fling models, these instru- 
ments represent a return to the sim- 
plicity of the early days of photo- 
graphy for the masses—a philosophy 
exemplified by the Kodak advertising 
slogan “You push the button, we do 
the rest.” 

Like some of those early models, the 
disposables come loaded with film. The 
photographer sends the camera to a 
processor, who disembowels it, discards 
the carcass, and develops and prints 
the film. No fuss, some muss. 

Now Kodak has departed from the 
original no-nonsense concept with a 
pair of new disposables that offers 
more— much more—than ease of use. 
Both are pictured here. 

Start with the Weekend 35. It looks 
like a “conventional” throwaway, ex- 
cept that it is encased in a transpar- 
ent sealed plastic housing that makes 
it waterproof. Kodak spokesmen state 
the camera can be submerged to 12 
feet. That makes it ideal for snorkelers 
and casual scuba divers who don't 
want to be encumbered with the heft 


The Stretch 35 produces strikingly good true 
panoramic prints (such as this view of the 
George Washington Bridge) each 3V: by 10 
inches. The enlargements are made from a 
tiny image filling only a portion of a frame. 


of more typical underwater equip- 
ment. Апа it's a natural for the par- 
ent who wants to snap kids playing 
in the surf. 

The waterproof housing also confers 
protection from a variety of other risks 
that might make a photographer re- 
luctant to hazard his regular, expen- 
sive, and vulnerable cameras. Its suit- 
ability for skiing, kayaking, sailing, 
white-water rafting, sand-castle build- 
ing, and bullfighting come to mind. 

The Weekend 35 has a 35mm lens 
that is fixed-focus, as are the lenses 
in all disposables. It has one plastic 
element. The lens/shutter combination 
provides a no-choice exposure setting: 
f/11 and “110 second. That gives you a 
reasonable depth of field and passa- 
ble action-stopping ability. The Week- 
end 35's designers have mated the 
camera to a 24-exposure load of Koda- 
color Gold 400 film, capable of han- 
dling a wide range of outdoor light- 
ing conditions. The list price is $14, 
not including film processing. 


M a throwaway 35 water- 
proof is a nice idea, but not a 
startling one. It seems to be a 
logical step in the evolution of this 
kind of camera. But Kodak's other en- 
try in the disposable wars is some- 
thing else— not only technically ingen- 
ious, but highly original, so much so 


that no one outside Kodak could have 
anticipated it. 

This breakthrough camera, named 
the Stretch 35, is actually a panoramic 
camera in a tiny, cheap format. Many 
photographers have wished to capture 
the grandeur of some spectacular vista 
in a super-wide or super-tall format. 
But few have purchased true pano- 
ramic cameras—ones that have a 
large aspect ratio compared with tra- 
ditional film formats. The reason, 
aside from bulk and weight, is price. 
Such models run from hundreds to 
many thousands of dollars. 

Enter the Stretch 35 at a picayune 
price of $13, excluding processing. To 
answer firsthand the inevitable follow- 
up question—Can the pictures really 
be any good?—the answer is yes. The 
camera yields perfectly fine prints in 
a dramatic format, 3v? by 10 inches 
wide, like the one I took in New York 
of the George Washington Bridge, 
shown above. (If you want to drama- 
tize a vertical subject, Niagara Falls, 
say, simply hold the camera vertically.) 
At a press conference where sample 
prints from the Stretch 35 were dis- 
played, sophisticated photo savants 
were bowled over by the quality. 

Part of this quality derives from the 
film loaded in the Stretch 35: Koda- 
color Gold 200, a relatively fine-grained 
film. There are 12 exposures yielding 


12 prints. Each print is a roughly 
seven-times blowup from an exposed 
image centered in the 35mm negative 
frame— not, as one might first suspect, 
spread across two frames. That image 
has the same dimensional ratio as the 
print. It is a thin slice, 13.33 by 36.4 
mm, giving a wide-angle view. 

To make that exposure, Kodak en- 
gineers designed a unique optical sys- 
tem. The Stretch 35 uses a fixed-focus, 
two-element, 25mm, f/12 lens, with 
shutter speed set at 100 second. Rather 
than using such advanced lens config- 
urations as aspherics, far too costly 
for a throwaway, the engineers chose 
a different plastic for each element, 
each with a different index of refrac- 
tion. The combination, inexpensive to 
fabricate, permits the wide-angle view 
without the severe distortion that 
would otherwise result. А curved film 
plane also helps reduce softness at the 
far edges of the picture by tending to 
equalize the distance traveled by light 
rays from lens to film. (Without such 
curvature, rays beamed to the edges 
of the picture would be much farther 
from the lens than those beamed to 
the center, making it hard to achieve 
precise edge-to-edge focus.) 

The Stretch 35 will be available be- 
fore the end of the year. It should ap- 
peal to anyone with the slightest in- 
terest in taking pictures. 
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MELBOURNE, AUSTRALIA 

n the noisy dynamometer 

room of his small engineer- 

ing company, inventor Joseph 

Scalzo's experimental engine 

roars away as technicians slog 

through the process of pro- 

gramming the computer chip that con- 

trols ignition and fuel injection. The 

compact aluminum motor doesn't look 

like engines found in cars today, ex- 

cept for a superficial resemblance to 

a Mazda rotary. More than anything 

else, its shape suggests the cylinder 

from a giant-sized, five-shot revolving 
pistol. 

"Today we've got it locked on maxi- 
mum stroke, which gives it a 2.5-liter 
displacement,” Scalzo explains. “We 
first want to optimize maximum power 
output, then well work down in in- 
crements to the 1.25-liter minimum 
displacement.” 

An engine that doubles and halves 
its displacement while running? I 
wrestle with this notion as Scalzo lec- 
tures about the collection of unfamil- 
iar-looking parts that makes his “con- 
tinuously variable stroke” engine tick. 

“The engine in a typical vehicle 
runs at partial load about ninety per- 
cent of the time, producing a fifth of 
its power at best,” he begins. “And 
when you throttle an engine down, its 
efficiency drops remarkably—in terms 
of converting fuel into mechanical 
energy—from maybe twenty-five per- 
cent at full throttle to five percent or 
ten percent at partial loads. Then the 
engine suffers pumping losses caused 
by its difficulty in breathing through 
the partially closed throttle butterfly. 
So instead of throttling back, we de- 
crease displacement and maintain a 
wider-open throttle that stays in the 
most efficient operating range." 

Scalzo, a former guided-weapons en- 
gineer, got interested in the variable- 
stroke idea in the mid-1970s when 
skyrocketing oil prices had many en- 
gineers thinking about improving en- 
gine efficiency. "Thermodynamically, 
variable stroke has always been some- 
thing that motor designers have 
wanted. It's the ideal solution to a lot 
of problems. But none had come up 
with a mechanism that was simple, 
effective, and small in size," he recalls. 

А search through patent offices un- 
earthed many engine designs that 
could be converted to a variable-stroke 
operation. Scalzo finally settled on a 
wobble-plate configuration. “I selected 
the wobble-plate design because it 
gave me a compact engine. Апа you 
only need one mechanism to alter the 
stroke of all the pistons, whereas in a 
normal in-line engine you would need 
a separate mechanism in each connect- 
ing rod.” The latter approach has been 
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ENGINE 


This ingenious five-cylinder automobile engine rapidly 
changes its stroke—and thereby its cylinder displacement 
—to produce varying amounts of power needed for city and 
highway driving conditions. Increased fuel efficiency is the 
goal of this unorthodox design. 


By STUART F. BROWN 


tried in engines built at Sandia Na- 
tional Laboratories in Livermore, 
Calif. They demonstrated fuel-effici- 
ency gains, but were complicated and 
vibration-prone. 


Courage! 


To readers who find themselves feel- 
ing they are wrestling with a Rubik's 
Cube as they ponder the unfamiliar 
workings of Scalzo's exotic engine, I 
say: You're not the only one. During my 
visit to Australia I spent an 11-hour 
day watching the development work 
and playing with components from pro- 
totype CVS engines. Yet it wasn't un- 
til months later in New York as I pored 
over blueprints of the CVS engine with 
illustrator Russell von Sauers that I 
belatedly grasped the elegant mechan- 
ical arrangement by which varying 
stroke and varying compression ra- 
tio are achieved simultaneously. 

Scalzo says his engine burns 25 per- 
cent less fuel than a conventional 
2.5-liter engine of the same output due 
to its ability to "shrink" in displace- 
ment when little power is required. 
"Thirty percent of city driving is ei- 
ther idling or decelerating,” he notes. 
“During that period my engine will go 
to minimum displacement.” 

The engine I saw controls displace- 
ment changes via a microprocessor 
linked to intake-manifold pressure, 
throttle-position, and speed sensors. 
“Manifold pressure is the dominant 


sensor because it determines the load 
on the engine,” explains Scalzo. 
When the computer determines a 
displacement change is needed, a pump 
either adds oil or releases it from a hy- 
draulic cylinder (see drawing) at the 
front end of the engine’s output shaft, 
moving the wobble plate, shaft, and pis- 
tons fore or aft. The change from min- 
imum to maximum stroke—needed 
when the driver opens the throttle for 
acceleration—takes about one second 
(see graph). The less critical change 
from maximum to minimum stroke, 
which occurs when power demand is 
decreasing, takes three seconds. “The 
average power required to drive the hy- 
draulic pump is only thirty watts, 
which is much less than it takes to 
power a headlight,” Scalzo says. 


Variable compression ratio 


Not only does the CVS engine vary 
its stroke while running, but the com- 
pression ratio changes too. The version 
shown here has a 9:1 compression ra- 
tio to resist knock when the engine is 
working hard at maximum displace- 
ment, and a 10:1 compression ratio at 
minimum stroke for better combustion 
efficiency at highway cruising speeds 
when little power is required. 

Compression ratios at the extremes 
of displacement are determined by the 
geometry of the two drive links (see 
caption) that connect the wobble plate 
to the engine’s rear case. “All of this 
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can be tailored by altering the length 
of the linkage—in other words, by 
changing a few parts. No other engine 
has this sort of flexibility," claims 
Scalzo, who is experimenting with com- 
pression ratios from 9:1 to 14.5:1. 

The first CVS prototypes used a fuel- 
injection system scavenged from a five- 
cylinder Audi engine. The arrange- 
ment wasnt ideal, but it proved the 
stroke-changing concept. More-recent 
CVS versions use fuel-injection systems 
with mostly General Motors compo- 
nents. Holden's Engine and Component 
Co. in Port Melbourne, GM's Austral- 
ian engine-building subsidiary, has 
supplied Scalzo with parts and engi- 
neering help. 

The technical hurdle now facing 
Scalzo is minimizing friction. Theoret- 
ically, a wobble-plate engine will have 
higher internal friction than a conven- 
tional engine. The first two generations 
of prototypes have confirmed this, par- 
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ticularly at higher speeds, he says. The 
goal now is to reduce internal friction 
at maximum stroke to the level of a 
crankshaft engine. "This exercise may 
result in third- and fourth-generation 
engines that use quite a different drive 
concept," Scalzo hints. 

The CVS engine has the potential 
to reduce the number of internal parts 
by 5 to 10 percent compared with an 
in-line design, and it could be produced 
on conventional machine tools at about 
the same cost and slightly less weight. 
With a height five to six inches less 
than current engines, Scalzo adds, the 
CVS power plant would also offer pack- 
aging benefits. 

The CVS engine can be made to run 
smoothly using an odd number of pis- 
tons—three, five, or seven— which give 
even firing pulses in four-stroke oper- 
ation; the same firing principle is seen 
in radial aircraft engines. “For small 
Continued 
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The continuously variable stroke (CVS) engine 
has five cylinders axially arranged around a 
central shaft and parallel to it. The "big" ends 
of the rigid, one-piece, piston-and-connecting- 
rod components are attached to a wobble plate 
that is free to tilt, but not to rotate. As the 
cylinders fire, the plate wobbles, imparting 
rotary motion to a hub through angular-contact 
bearings between their mating surfaces. A pair 
of drive links transfers the rotating hub’s motion 
to the shaft, which delivers power to a clutch or 
automatic transmission. 

When the engine-control computer determines 
that more or less power is required, it commands 
a pump to change the fluid pressure іп a 
hydraulic cylinder located at the cylinder-head 
end of the shaft. This causes the entire shaft- 
wobble-plate-and-pistons assembly to move 
nearer or farther from the cylinder heads, varying 
the volume of the combustion chambers and the 
amount of fuel-air mixture required to fill them. 
The length of the drive links that connect the 
wobble plate both to the shaft and to the rear 
case of the engine limits how far the plate is 
free to wobble at any given stroke setting. As 
stroke is increased or decreased, the links 
simultaneously vary the degree of wobble, main- 
taining the desired compression ratios across the 
engine's range of stroke settings. By replacing 
the links with longer or shorter ones, the 
engine's compression range can be held steady 
across its displacement range, or can be tailored 
lo provide increasing or decreasing compression 
ratios as displacement changes. 

A twin-lobed camshaft splined to the front 
end of the shaft controls four valves in each 
individually cast cylinder head through rockers 
actuated by radially arranged roller tappets and 
pushrods. An electronic fvel-injection system 
delivers gasoline to the cylinders. 
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cars we can use three cylinders, while 
for larger cars I prefer five cylinders," 
Scalzo says. ^We can scale this 2.5-liter 
engine up to about 3.5 liters without 
increasing its external dimensions, so 
you could produce a family of engines 
with the same castings." 


Solving old puzzles 


An earnest and modest man, Scalzo 
doesn't claim to have single-handedly 
reconfigured the internal-combustion 
engine. ^What Гуе done is an evolu- 
tion of existing ideas. I sat down and 
solved some of the problems of the 
wobble-plate design — rather than hav- 
ing a big bright idea all of a sudden. 
My patents relate to the linkage sys- 
tem and to the hydraulic and mechan- 
ical stabilization of the wobble plate, 
which was plagued with vibration in 
previous attempts to use it in an en- 
gine instead of a crankshaft." 

Having demonstrated that a 20- 
valve CVS engine can be made to work, 
Scalzo wants to pursue a two-stroke 
variant that would use a conventional 
wet-sump lubrication system to keep 
pollution-causing oil from getting into 
the combustion chambers. With this de- 
sign he hopes to increase performance 
while reducing weight, cost, complex- 
ity, fuel consumption, and exhaust 
emissions—as has his famous compa- 
triot, Ralph Sarich of Perth. Sarich's 
Orbital Engine Co. has signed poten- 
tially lucrative licensing agreements 
with major U.S. engine manufactur- 
ers, including GM and Ford [“Сап the 
Two-Stroke Make It This Time?" Feb. 
87]. 

What chance is there that this odd- 
ball engine from Down Under will 
make it into a production car? Top ex- 
ecutives from Holden's told me they 
have a high regard for Scalzo Automo- 
tive Research Ltd., and intend to con- 
tinue contributing technical expertise 
when it’s needed. Apart from this, they 
voiced a conservative wait-and-see at- 
titude toward the novel power plant’s 
commercial prospects. 

Scalzo took his engine, installed in 
the engine bay of an Australian-built 
Holden's sedan, to the 1987 Society of 
Automotive Engineers exposition in 
Detroit. The vehicle was intended as a 
static display, but engineers from an 
unidentified auto maker talked him 
into a brief test drive. The taciturn 
power-train specialists returned in a 
few minutes with the sole comment 
that the stroke changes were indeed 
rapid. To this Scalzo will only add that 
he has talked to senior engineers at 
the big three U.S. auto makers. He 
hopes the completion of current devel- 
opment work —particularly licking the 
internal-friction problem— will spark 
new interest. 
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This unique graph (above) represents a vehicle 
with an early CVS engine prototype running 
through a segment of the Australian Environmental 
Protection Agency's urban exhaust-emissions 
test. The solid red line represents the vehicle's 
speed. The broken blue line shows engine 
displacement varying between 1.25 and 2.5 
liters as the test driver places different power 
demands on the engine. Note how engine 
displacement increases suddenly as the driver 
shifts to a higher gear and accelerates. George 
Cureton (left), chief design draftsman at Scalzo 
Automotive Research Ltd., is pictured with CVS 
engine components. The pentagonal casting is a 
cylinder block. In the foreground is an individually 
cast four-valve cylinder head. An early prototype 
CVS engine is shown installed in a Holden's 
Commodore sedan (below). The intake and 
exhaust plumbing on the front of this engine is 
reminiscent of a radial aircraft engine. The 
latest-generation prototype is sleeker and more 
compact; it uses a one-piece cylinder head with 
internally cast intake and exhaust passages. 
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VCR howa you a movie on T" 


. built-in color television—both 
| the TV and VCR fit in your 
hand. An electronic camera 
Е | ] captures your picture and 
saves “it on a removable chip of silicon... 
the image can easily be added to your 
1 ,600-picture digital album for instant re- 
trieval. A dual VCR uses two cassettes 
at the same time: Watch a prerecorded 
movie while simultaneously recording your 
favorite TV show. And an interactive com- 
pact disc teaches, informs, and plays games 
on a special video system. There's more. 
In the following POPULAR SCIENCE special 
section, you'll see how designers have 
turned these ideas —and many others— 
into home-electronics products for the '90s. 


That’ s incredible? No, that’ 8 entertainment! 
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Now take your home video entertainment center with you. А new 
variety of VCRs are so small they fit in your hand—and they 
include built-in TVs. Their makers chose different cassette formats, 
but all faced the same problem: How to make a VCR-TV combina- 
tion so incredibly small. 


board the commuter trains 
chugging back and forth be- 
tween New York City's af- 
fluent northern suburbs 
and Grand Central Sta- 
tion, most riders can 
be seen napping, reading, or listen- 
ing to music, But a few have discov- 
ered a new way of passing the time: 
watching movies on hand-held video- 
cassette players that aren’t much big- 
ger or heavier than the novels carried 
by fellow passengers. 
` A Stores near the bustling station and 
the World Trade Center began renting 
the miniature movie machines to com- 
muters on Labor Day. And in Tokyo, 
where it's not unusual to spend sev- 
eral hours a day in transit, many com- 
muters have already purchased per- 
sonal video machines. If the tiny TV 
recorder-viewers evolve as quickly as 
personal stereos like the Walkman, 
they soon may not be much bigger 
than the cassettes they hold. How is 
that possible? To find out, I inter- 
viewed experts at the leading electron- 
ics companies. Here's what I learned. 

"Its very difficult to make a tape 
transport, motor, and head drum as- 
sembly that tiny," says Roy Gold- 
schmidt, Casio's product manager 
for TV-VCRs. “It requires precise 
engineering." 

Most of the bantam mechanisms in- 
corporated in portable VCRs are bor- 
rowed from lightweight compact cam- 
corders. "We've spent a great deal of 
time and effort in miniaturizing the 
camcorder," explains Tom Hitzges of 
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Panasonic. *By using the camcorder 
chassis, we're able to make a very 
small, portable unit," he says. 

Like camcorders, portable VCRs 
have smaller head drums than home 
decks. “The circumference of the drum 
used in our VHS unit is about thirty- 
three percent smaller than the stand- 
ard one," says Ted Grier, national serv- 
ice manager at Casio. "To compensate 
for this, you have to expose the tape 
to the same amount of media to get it 
to record and play back at the same 
frequency," he says. This is done by 
wrapping the tape farther around the 
drum than in a regular VCR. 

"Still, that's not really the key to 
why this player is so tiny," Grier says 
of Casio's VF-3000. "The reason is that 
the motor is tiny and has only one 
speed." 

Another key to miniaturization lies 
in the electronic circuitry. Although 
many VCR parts cannot be reduced to 
integrated circuits like the ones 


Sidekick іп a sidecar: Sony's 6V-9 — 
Video Walkman has a TV tuner an 
8mm video-cassette recorder/ player, 
a four-inch active-matrix liquid-crystal 
display screen, and a rechargeable 
battery that lasts long enough to 
watch one movie. The machine weighs 
less than three pounds. 


found in computers, they can be made 
smaller. There are more than 1,600 
electronic parts inside a Sony Video 
Walkman, but they are so small more 
than 50 fit on a one-inch-square 
board. How? They're mounted ex- 
tremely close together on both sides 
of the board. The Video Walkman also 
has some plastic parts that are molded 
directly onto the machine's chassis. 


ut while the packages are be- 
B coming smaller, new technol- 

ogy is actually increasing the 
size of screens. Sony's first Video 
Walkman |" Video to Go," Nov. '87] had 
a 2.7-inch display (measured diago- 
nally); the GV-8 introduced last Octo- 
ber has a three-inch screen; and the 
newest model, the $1,500 GV-9, has a 
four-inch screen. Big deal? An extra 
inch gives the GV-9 an 80 percent 
larger viewing area than the GV-8. 

When the Video Walkman was in 
its infancy, company planners expected 
screens to stop growing at four inches. 
They said larger displays would re- 
quire too much power. But Hitachi 
recently built a portable VCR with a 
five-inch screen, and Toshiba has 
shown a prototype with a 6.5-inch 
screen. 

The new screens are not only big- 
ger, they’re better. For example, Ca- 
sio's future VF-4000 will have an ac- 
tive-matrix LCD instead of the pas- 
sive-matrix used in the currently 
available $1,400 VF-3000. Active- 
matrix systems provide a sharper pic- 

Continued 
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ture with improved color and contrast. 

I watched movies on several of the 
newest screens. The picture quality 
is surprisingly good, although it 
cant compare with normal TV per- 
formance. To see clear images on the 
small screens, I had to view them from 
exactly the right angle. That's true for 
all liquid-crystal displays, and it's why 
a tilting screen is a plus. 


t present, the biggest differ- 
A in these small machines 
| amis the format—the type of 
cassette—they use. As you might ex- 
pect, 8mm is smallest, while a full- 
size VHS player can weigh 12 pounds. 
Sharp, Casio, Hitachi, Toshiba, and 
Panasonic have all opted for the VHS 
format, despite the weight and size 
limitations it imposes. Why? *We see 
our product primarily as a playback 
medium for existing prerecorded soft- 
ware," Panasonic's Hitzges explains. 
"Because of the popularity of the VHS 
format, there's a huge library of pro- 
grams available." 

At the other end of the spectrum, 
Sony's 8mm Video Walkman is clearly 
the most portable machine. “The GV-9 
is not much larger than a full-size 
VHS tape," says Jim Rosemary, na- 
tional video training manager for So- 
ny. But there's a dearth of software in 
the 8mm format. Sony is trying to 
remedy the problem by selling tapes 
through its mail-order movie club, 
Cinema 8. Almost 1,400 titles are 
available, but only about 250 are fea- 
ture films—the rest are mostly in- 
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structional videos—and only about 
100 stores in the United States rent 
8mm cassettes. 

But prerecorded programs aren't the 
only option, according to Sony. "If you 
own an eight-millimeter camcorder, 
you can create your own software," 
Rosemary says. "Secondly, both the 
GV-8 and the GV-9 have a built-in 
tuner, and even a timer, so you can 
record things off the air.” 

While designers of full-size VHS 
machines struggle to fit bulky parts 
into smaller packages, and manufac- 
turers of 8mm machines scramble for 
software, some companies are devel- 
oping VHS-C recorders that are com- 
patible with regular VHS machines 
but much more compact. They're hop- 
ing that the VHS-C format, which 
hasn't been successful so far, will com- 
pete with 8mm. 

However, at the moment, 
there are no prerecorded 
VHS-C tapes available in; 
the United States, al- |, 
though they are sold in Ja- 
pan, where Panasonic 
has introduced a Super- 
VHS-C machine with a 
three-inch LCD screen. 
Panasonic insists it 
wont be making an 
American version, but two 
other companies— Citizen 
and JVC—displayed proto- 
types of VHS-C systems ear- 
ler this year. JVC recently 
introduced 30-minute VHS-C 
tapes capable of recording 90 


minutes of action in the extended-play 
mode, and the company says it intends 
to sell prerecorded tapes as well. 
The JVC system, which might be in- 
troduced as early as next spring, in- 
cludes a tiny video camera, which can 
even be mounted on a motorcycle hel- 
met to create a unique travelogue. 


\ A i ho will use these compact sys- 
tems? The same ones who've 
been lugging around heavier 

VCRs for years: sales representatives, 

for example. Traveling executives can 

also use portable VCRs to record video 
memos or watch movies in hotel rooms. 

"If you've seen the same movie on the 

plane three times, you take along your 

own entertainment," says Rosemary. 

Families may also find the machines 
useful for travel. "It's a good way to 
entertain the kids in the back seat of 
the car on a long drive," Rosemary 
suggests. Casio's Goldschmidt says 
many buyers are using his company's 

VCR/TV in recreational vehicles or 

taking it along to a second home. 

Personal video players are still ex- 
pensive playthings. But if the popu- 
larity of personal stereos is any indi- 
cation, they have a bright future. How 
much smaller can they become? Fur- 
ther reductions in size will likely come 
from camcorder technology again. 

Sony engineers recently found a way 

to squeeze circuit boards even closer 

together in the CCD-TR5, the world's 

smallest camcorder (see page 112). 

"That may be possible in the Video 

Walkman too," says Rosemary. 

Portable VCRs will eventually reach 

a limit determined by both the size of 

the videotape and the requirement 

that controls be easy to operate. “I’m 

not sure what that minimum size is, 

or how close we are to it,” says Hitzges. 

But with smaller mechanisms coming, 

it probably won't be long before pocket- 

size machines are ready to hit the 
road. "EH 


Above: Casio's VF-3000 (left), 
Sharp's VC-V540U (center), 
and Panasonic's AV Pocket 
Watch prototype (right) play 
and record full-size VHS 
tapes. Casio's unit has a TV 
tuner. At left is JVC's ultra- 
compact modular Concept C 
prototype, which has a Su- 
per-VHS-C recorder, camera, 
and detachable LCD monitor 
(not shown). 


simple IO test: 


For the same price, would you buy an iy camera 
which only gives you this? 
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See how easy it is to raise your IQ? enough to be fully automatic, smart enough 
The Pentax IOZoom 60, with it's motorized to give you great — and even smarter 
zoom lens, gives you multiple choices. From since it costs no more than ordinary cameras. 
wide angle to telephoto and everything Raise the Pentax IOZoom 60 s 
in between. Even macro for close-up details. and get the pictures you want. ра 

And of course the IOZoom 60 is smart 


For best Pesos use Kodacolor Gold. ©1989 Pentax 


omms سس‎ aoe 


its 
ENT AINMENT/ 


Copy home videos, record one tape while watching another, or 
record two TV shows. Go-Video's dual-cassette machine does two 
jobs at once... and has been double trouble to its designer. 


n 1984 Terren Dunlap got an 
idea: build a VCR that could 
play and record two tapes at 
the same time. That way, for 
example, you could watch a 
zi prerecorded movie while re- 
cording your favorite TV show. Good 
idea? It depended on whom he asked. 
As Dunlap tells the story, he first 
consulted Japan's major VCR manu- 
facturers and was promptly told to for- 
get it. Now, five years and one enor- 
mous lawsuit later, he's about to ask 
the American public. 

The dual VCR made by Dunlap's 
company, Go-Video of Scottsdale, Ariz., 
will be available soon. It contains two 
completely separate VHS VCR decks, 
side by side in a 20'4-inch-wide cabi- 
net. “The two decks give you the ca- 
pability of recording two TV shows at 
the same time," says Dunlap, "or 
watching a rented movie while record- 
ing the TV, or copying one tape onto 
another." 

At $995, the dual deck seems like 
an expensive alternative to using two 
standard VCRs in tandem. However, 
Dunlap quickly points out, there's a 
difference. “It’s called HQ Copy Cir- 
cuitry," he says. Copy a tape using con- 
ventional VCRs connected together, 
and the copy—the second-generation 
tape—is degraded in quality. Dropouts 
(loss of video information), smearing 
(loss of video and color resolution), and 
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By WILLIAM J. HAWKINS 


Go-Video's CEO, R. Terren Dunlap, and 
his dual VCR (top). The deck and a 
43-function remote control allow basic 
editing while copying tapes. Copy-pro- 
tected cassettes, such as movies with 
Macrovision signals, can't be duplicated. 


snow (electrical noise) become notice- 
able. It gets worse if you use the copy 
to make another. "By then there 1s ter- 
rible degradation of signal," says Dun- 
lap. “The tape is almost unwatchable.” 

With the HQ Copy circuit, "The 
fifth-generation tape is as good qual- 
ity as the original," says Dunlap. (А 
unit was not available for me to try.) 
How does it work? "That's a secret," 
Dunlap says, "but it's a circuit that's 
specially designed to work with dual- 
deck technology." 

That secret started the dual-deck 
idea —and Dunlap's heated battle with 
VCR manufacturers. “I tried to intro- 


duce the deck in 1985," says Dunlap, 
"and had gone to every major VCR 
maker in Japan." Result: "They re- 
fused to deal with us.” Dunlap con- 
tends that the makers didn't want 
competition from an American com- 
pany that held the patent on a dual- 
deck design, so they closed their doors 
to licensing, components, and manu- 
facturing commitments. 

If that's true, Dunlap stands to win 
a pending antitrust suit—potentially 
worth billions of dollars—that he's 
filed in Arizona against six VCR mak- 
ers. But for now, Dunlap has skirted 
the problem entirely by convincing 
Samsung, a Korean VCR maker, to 
build the Go-Video machines. (Part of 
the inducement was to drop Samsung 
from the suit.) 

Legal issues aside, Dunlap’s biggest 
challenge is yet to come: selling his 
dual-deck idea to the public. “The dual 
VCR is for anyone who needs to du- 
plicate tape,” says Dunlap, “from the 
home-video buff making movies to cor- 
porations copying industrial tapes.” 

Of course, it’s also helpful to the 
video connoisseur wishing to devour 
two shows at once. That’s not every- 
body, but Dunlap believes it’s enough 
to make the dual deck a success. “It’s 
analogous to the tremendous demand 
for dual audio decks,” says Dunlap, 
“but it’s multiplied. There’s more di- 
mension and more need for video." эз] 
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At Xerox, we've always believed in mak- 


ing our own luck. 


Which is why our midsized copiers are 
designed to do evervthing you ask of 
them, time after time, copy after copy. 


But they те more than reliable. They're 
; easy to use. Even the most complicated 
| tasks— like turning a batch of mixed- 
a sized originals into a set of uniform 
) copies or copying computer forms -are 
1 now as simple as making a single copy 
on a desktop model. There are even 
lfewer buttons to press. 
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As for copy quality, that's another thing 
you can take for granted. Because our 
breakthrough microprocessor technol- 
ogy automatically monitors copy quality 
and makes sure every copy is as clean 
and sharp as the first. 


So find out more about how Xerox 
makes copying quick and easy by call- 
ing 1-800- TEAM-XRX, Ext. 1027. 


And save your luck for the lottery. 


Team Xerox. We document the world. 


Yes, I'd like to learn more about Xerox midsized 
copiers and how they can make copying quick and easy. 
O Please send me information. 

O Please have a sales representative contact me 

Send this coupon to: 

Xerox Corporation, PO. Box 24, Rochester, NY 14692 


NAMI Please Print TITLE 

COMPANY = = 

ADDRESS E 

CITY STATI —Á = 
0474-11-89 


Or call 1-800-TEAM-XRX, Ext. 1027 
(1-500-832-6979, Ext. 1027). 
XEROX* is atrademark of XEROX CORPORATION 
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JOHN В: CARNETT 


Hit a home run at Yankee Stadium...create your own itinerary for an armchair tour of 
Japan...see and hear a famous speech from an encyclopedia. A new family of compact discs 
will soon deliver interactive options to your TV with video pictures, animation, text, and hi-fi 
audio. Software firms are readying super-realistic games, surrogate-travel tours, fantasy ad- 
ventures, education/training discs—and more. 


By JOHN FREE 
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ts raining. Your weekend 
baseball game is washed 
out. But soon, as a diver- 
sion, you may be able to 
"play" ball at major stadi- 
| ums throughout the United 
States. You'll pitch or swing 
—from your living room 
chair—against big-league 
players. To compete, just 
slip a small optical disc 
into a machine wired to your TV. Now, 
with a remote-control joy stick, move 
a cursor on your screen up and down 
a menu of baseball stadiums. Tap a 
button to select, say, Yankee Stadium, 
then play ball. 

Stunning digital stereo from your 
TV or hi-fi system immediately grabs 
your attention: Crowd sounds, an or- 
gan "charge" tune, and other stereo 
recordings bring home-plate ambiance 
into the room. Motion-picture images 
from Yankee Stadium add to the re- 
alism. Now a major league pitcher 
—also chosen from an option menu 
—winds up to throw. There's a realis- 
tic crack as you hit the ball by ma- 
nipulating your remote controls. À 
zoom shot tracks the ball into right 
field as the crowd roars. 

Super-realistic video games such as 
this are just one application being cre- 
ated for the new compact disc interac- 
tive (CD-I) format. These discs are 
cousins to the audio CDs flooding re- 
cord stores. When home CD-I players 
are introduced late next year or early 
in 1991, a wide variety of entertain- 
ment, educational, and reference discs 
should be available. Laser-based CD-I 
players are sophisticated but easy-to- 
use computers. The players, through 
unique computer programs stored on 
the discs, let you interact with text, 
graphics, still and full-motion photo 
images, and audio also on the optical 
discs. 

Creating the complex computer 
hardware and software needed by disc 
producers to blend all these visual and 
sound elements has been more difficult 
than expected. Аз a result, CD-I is 
some two years behind schedule. 

CD-I is a spinoff of the first optical 
discs introduced by the Dutch firm 
N.V. Philips in the late 1970s [Feb. 
"1|. The basic technology involves 
reflecting a pinpoint of laser light from 
tracks of minute pits on discs. The 
original 12-inch Philips discs contain- 
ing movies were quickly overwhelmed 
by videotape, however, and movie discs 
are only now starting to gain sales mo- 
mentum. Philips' 4.75-inch compact 
disc for audio, on the other hand, 
standardized with Sony in 1980 and 
launched two years later, has become 
a remarkable success. 

More recently, Philips introduced a 


compact disc for storing computer da- 
ta. Called the compact disc read-only 
memory (CD-ROM), it can store some 
600 megabytes (million bytes) of in- 
formation. That's more than enough 
for an encyclopedia set [Feb. '86]. Still 
another recent entry is compact disc 
video, or CD-V [Nov. '87]. The CD-V 
format combines the analog video en- 
coding from larger 12- and 8-inch vid- 
eodiscs with the digitized data used 
for audio and text on other compact 
discs. 


N? comes CD-I, a complex 
blend of images, sound, text, 
and computer programs. I 
learned just how complex while visit- 
ing the Los Angeles headquarters of 
American Interactive Media (AIM), a 
Philips and PolyGram company set up 
to develop CD-I software. Producer 
Frank Huttinger guided me through 
dimly lighted carpeted labs where ad- 
vanced desktop computers underwent 
trials. "What we're doing is coming up 
with a few standardized work-station 
configurations, and this is a test bed 
for it," he said. Equipment with huge 
memory is a must, he explained, “so 
we can store all image modifications." 

We came across a technician 
hunched over one desktop computer. 
For an upcoming children's *Tell Me 
Why" disc, rough “wire-frame” images 
moved at 12 frames per second on the 
computer screen. On the screen you 
seemed to be walking past a series of 
doors. “You find yourself in an archi- 
tectural lady-and-the-tiger metaphor," 
said Huttinger, explaining that users 
will be able to enter a room to select 
a topic, such as a zoo or how the hu- 
man body works, with a screen cursor. 
"Its much more intuitive to explore 
knowledge with a graphics-based pro- 
gram like this rather than just hav- 
ing lists of words of things to do," 
Huttinger said. 


Video-game huffs will discover 
a new level of realism when 
they interact with high-quality 
pictures and audio stored on 
upcoming compact discs. The 
discs, which hold computer 
programs, video, audio, text, 
and graphics data, can provide 
split-second access to full- 
screen motion pictures. This 
two-tier industrial interac- 
tive-CD player is about twice 
the size of planned consumer 
models. 


got a first-hand taste of this, us- 
ing a Philips industrial CD-I ma- 
chine to sample two demonstra- 
tion discs. This two-piece machine 
($2,000 to $3,000) is slated for ship- 
ment this fall. When I slipped The 
Grolier Multimedia Encyclopedia into 
the player, a menu of labeled blue 
bands— LANDS AND PEOPLES, History 
AND CULTURE, SCIENCE AND TECH- 
NOLOGY—appeared on the screen. 

I selected LANDS AND PEOPLES by 
positioning a cursor over this topic and 
pressing a button on the remote con- 
trol. A labeled map of the continents 
appeared. Then I moved the cursor 
over Africa and pressed a button 
again. Immediately, a skillfully pre- 
pared voice, music, and picture show 
began, detailing the landscape, vil- 
lages, animal life, and history of Afri- 
ca. | switched to Spanish and French 
voice tracks in mid-sentence by sel- 
ecting them from a menu. 

Marylyn Rosenblum, vice president 
of optical publishing at Grolier Elec- 
tronic Publishing, expects this CD-I 
disc will cost less than the $395 CD- 
ROM all-text version. “Since CD-I 
players won't have a keyboard ini- 
tially,” she explained, you wouldn't use 
the CD-I version as a research tool as 
you would the CD-ROM encyclopedia. 

Another firm, Spinnaker Software 
in Cambridge, Mass., has six CD-I 
projects underway. One is an expan- 
sion of Sargon chess, its popular per- 
sonal computer product. Spinnaker's 
disc will have an audio chess tutorial, 
original music, and the ability to iden- 
tify and warn you about wrong moves. 
"Graphics require a lot of storage 
space. So the 600 megabytes on that 
disc allow a lot of nice graphics for 
the chessboards and pieces," says 
Mark Sprague, director of product 
development. 

The chess disc, as well as the chil- 
dren's disc coloring “books” Spinnaker 
will market, can store uncompleted 
games on plug-in memory cards. 

CD-I backers stress introducing soft- 
ware and hardware simultaneously. 
“We have twenty-five titles in produc- 
tion, another ten about ready for pro- 
duction, and a whole list of other ti- 
tles in various stages of rights negotia- 
tions,” says PolyGram’s manager of 
market research Daniel Savage. He es- 
timates players might start out $1,000 
and come down to $800 within a year 
or two. Spinnaker’s Sprague predicts 
lower prices: “Yamaha tells us they 
have a player at $700. If the normal 
curve takes place, we should have 
these things in the $400 to $500 range. 
I think CD-I will make it,” he says. 
“If it doesnt, it’s going to be another 
optical technology of some sort.” 
Continued 


I 


POPULAR SCIENCE NOVEMBER 1989 | 93 


| STADIUM AMBIENCE AUDIO 


CIT d 


9101 
OUTFIELD IMAGE ` BATTER, PITCHER CHARACTERS 


A stream of digital information—some 
170,000 bytes per second—from an interac- 
tive compact disc might carry encoded data 
to produce the atmosphere of different base- 
ball stadiums. The bottom section of the di- 
agram shows how a few seconds of data 
| from a disc are segmented to blend images, 
audio, and a "swing" from a player: The first 
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data segment generates a photographed sta- 
dium picture on the screen. The superim- 
posed batter and pitcher are created here 
with computer graphics while audio signals 
produce crowd and other ambient sounds. 
Next comes data for generating the sound of 
a baseball being struck. That information is 
stored in computer memory for repeated use. 
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Computer graphics data for generating a 
backward and forward bat swing are next, plus 
audio to simulate the sound of a swing. Push- 
ing the button on a joy stick or another con- 
troller as a ball is pitched triggers the ball/ 
strike audio, and the image of the outfield 
scrolls onto the screen. Compact discs can 
add realism by using photographic images. 


COMING FOR PERSONAL COMPUTERS: FULL-MOTION VIDEO 


Philips made the audio cassette a worldwide | 


standard years ago by insisting that everyone 
using it maintain rigid technical standards. 
Now it's doing the same thing with CD-l, 
carefully spelling out how data for video, au- 
dio, graphics, and text are to be organized 
on a disc. In addition, CD-I players must use 
Motorola's 68000 family of microprocessors 
and have some 1.5 megabytes of random- 
access memory and standardized video-pro- 
cessing chips. The goal of this precise stand- 
ard: provide CD-I hardware and software that 
can be sold and used interchangeably through- 
out the world just like CD audio. 
| The CD-I standard enables producers to 
put four different quality levels of audio on 


discs, ranging from the same digital sound | 


used for conventional CD discs, to interme- 
diate levels found in LP records or FM radio, 
| or more than 19 hours of speech-quality au- 
dio. A normal video resolution of 384 by 
280 pixels is aimed at most TV sets. The 
| 650-megabyte CD-I disc can store some 
| 7,800 photographlike full-screen pictures. A 
| high-resolution picture of 768 by 560 pixels 
can be generated for color computer screens 
or future TV receivers. Two quality levels of 
graphic images are also defined. 

A new standard for moving images cover- 
ing a full screen has recently been added. 
Originally, 72 minutes of partial-screen (one- 
eighth) full-motion video could be stored. 
These pictures are fairly coarse—worse than 
low-quality VCR images. The latest standard 
for full-motion, full-screen video, which was 
unveiled this spring, uses special computer 
compression techniques before the video data 
are put on a disc. Then a new video chip 
—available this fall to manufacturers—de- 
compresses the video for display at 25 frames 
per second. "Images | saw were comparable 
to a VCR," claims Philip Hopbell, manager 
of production service on the East Coast for 
AIM.—AJ. F. 


94 | POPULARSCIENCE NOVEMBER 1989 


| Digital Video Interactive (DVI) technology, a 
means of blending graphics, audio, and full- 
motion video for display on a personal com- 
puter, emerged from the David Sarnoff Re- 
search Center (once RCA Laboratories) in 
Princeton, N.J. Last year, Intel Corp., a lead- 
ing microchip firm, bought the DVI organiza- 
tion from General Electric. 

The key components for DVI are special 
chips that can be used on plug-in cards for 
personal computers or wired directly onto the 
main computer board. The chips unscramble 
or expand video, audio, and graphics data 
that have been compressed by a powerful 
computer for storage. Data may be stored on 
a CD-ROM, which holds 72 minutes of DVI 
full-motion video. But the data can be kept 
on any digital storage medium. Some 7,000 
high-resolution still images and many more 
lower-resolution images can also be stored 
on a CD-ROM used for CD-I. 

Although Intel and others are targeting 
commercial, school, and government markets 
for training, sales, and other uses, DVI’s big- 


An interactive disc un- 
der development for 
interior decorators lets 
them work with a dli- 
ent to select fumiture 
from a screen menu, 
pick fabrics from an- 
other menu, and then 
see what the combi- 
nation looks like in a 
room (left). This sys- 
tem, Intel's Digital 

Video Interactive tech- 
nique, requires a sep- 
агаїе computer and 

compact disc player 


gest market may be in the home, once chip 
prices are reduced enough. Eventually it 
could become a competitor with CD-I in the 
consumer market. 

At Intel's DVI introduction in 1988, chair- 
man Gordon Moore explained how data must 
be "squeezed'' for full-motion video. At 30 
frames a second, he said, 18 megabytes of 
data must be converted for the screen each 
second. ‘That was the memory size of a large 
mainframe computer only a decade ago," 
Moore said. A staggering 32 gigabytes (bil- 
lion bytes) would be required for just 30 min- 
utes of full-motion video, he said. The pro- 
prietary algorithm, or formula, used for DVI 
compresses data 100 to 1 before storage. 

Vincent Giuliano, vice president and chief 
scientist at Mirror Systems, thinks a com- 
pression ratio of about 120 to 1 will give 
DVI TV-quality full-motion images. At demon- 
strations over a year ago, DVI motion images 
seemed impressive, although still somewhat 
jittery and coarse. Mirror Systems plans to 
use DVI for CD-ROM training discs.—J. F. 


Put the whole world in your hand. 


Get Radio Shack's New 
Mobile Cellular Telephone 
For Only °499*, 


Start Enjoying the Benefits of the Afford- 
able CT-102 Today. Now you can make and 
take telephone calls wherever there's cellular 
service. You can stay in touch going to and 
from work, on a service call, at a job site or 
making a delivery. You'll be able to confirm 
meetings and reservations in advance to 
avoid wasted trips, as well as receive impor- 
tant messages from home, office and clients. 


Includes the Features You Need. The 
CT-102 has a backlighted display and key- 
board, a 30-number memory, a handsfree 
speakerphone to make or take calls without 
lifting the handset, 3-watt output, 832- 
channel capacity and dual-NAM capability. 


The CT-102 is Not Just for Business. You or 
your family can stay in touch when running 
errands, shopping or traveling. If help is 
needed, the police, a tow truck, a doctor or 
mechanic is just an in-car phone call away. 


Backed by Quality Service and Support. 
The CT-102 is backed by our One-Year Lim- 
ited Warranty, with service available through 
Radio Shack stores and dealers nationwide. 
Get the CT-102 (217-1076) for as low as $25 

a month.** Come in today for a no-cost, 
no-obligation demonstration. 
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PIXON-A-CHIP 


CAMERA 


This electronic camera captures 13 images on a removable 
memory card. The images can be shown on your T'V or copied 
on a tape to create up to a 1,600-picture family album. 


old still,” 
says Robert 
Schindler, na- 
tional sales 
and market- 
== ing manager 
for Toshiba. He presses a button and 
my eyes are dazed by the flash of his 
camera. "Now let's see what it looks 
like.” He drops the camera to his chest 
and uses two fingers to remove a credit- 
card-size sliver of plastic. "You're right 
here," he says, pointing to the card. 
“Your picture is saved on a chip.” 
The “chip” is a 20-megabit inte- 
grated circuit (IC) complete with a 
lithium battery sandwiched in the 
slim removable card. Like film in a 
conventional camera, the chip cap- 
tures the pictures you shoot. “All other 
electronic cameras record the picture 
using two-inch mechanical floppy disk 


. drives,” says Schindler. "The IC Card 


Toshiba's IC Card camera (far right) has automatic fo- 
cus and exposure, and a built-in flash. Images are 
converted to digital data, compressed, and saved 
in an IC memory card (bottom right). А personal 


viewer (right) or remotely controlled player-DAT 
recorder (below) displays the pictures. 
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By WILLIAM J. HAWKINS 


Camera has no moving parts, so it 
weighs less and is more reliable." 

To see the picture, Schindler pushes 
the card into a desktop player attached 
to a video monitor. The screen blinks, 
rolls, and in a moment I'm looking at 
the electronic snapshot—of me—in 
vivid color and detail. "You're seeing 
400 lines of resolution, about the same 
as an S-VHS recording," Schindler 
says. “Each card holds up to thirteen 
pictures." 

The player also doubles as a digital 
audio tape recorder: It creates a fam- 
ily album by copying the images from 
the card to tape. “Опе 120-minute 
DAT tape holds up to 1,600 pictures," 
says Schindler. "And because they're 
recorded digitally, the copies are iden- 
tical in quality to the originals." 

To find the picture you want, the 
DAT automatically assigns each a 
number. "That lets you call up any im- 


TOSHIBA 


age by entering its number on the re- 
mote control," Schindler says. "Later 
you can dub in a few seconds of audio 
to narrate each picture." 

Schindler removes the card from the 
desktop DAT and reaches for a tiny 
hand-held viewer. “This is for checking 
pictures in the field," he says. He 
inserts the IC card, and the viewer's 
four-inch LCD screen snaps to life. I 
see myself once again. "If you dont 
like it, you can shoot the frame over," 
says Schindler. ^The new picture re- 
places the old one." 

The price and availability of the IC 
Card system is not set, but Toshiba 
already has planned future options 
such as a modem for sending digitized 
pictures via phone with no loss in im- 
age quality. Instant electronic pictures 
with good resolution and no loss in 
quality from copy to copy? "Smile," 
says Schindler, as he clicks away. В] 


NOW! Training includes X T-compatible computers 


plus NRIs remarkable Robotic Discovery Kits! 


Get training for industry’s 
hottest new jobs as you 

build and program complete 
robotic control systems 


Now you can get the skills in demand for the new jobs in industry 
today. With NRI’s new at-home шош in Robotics Technology, you 
actually build a fully IBM XT-compatible computer, then use it to 

ram and control working robotic systems... each one 
engineered to recreate the exact operations ríormed by the robotic 
equipment found in today's industrial workplace. 


It's no secret. Industry is being transformed 
by technology—with everything from 
precision electronic instruments to giant 
locomotives now being produced with the 
help of advanced robotic systems. Ànd with 
automation have come jobs . . . thousands of 
jobs building, programming, and servicing 
the robotic systems in use today. 

Now, unlike any other school, NRI offers 
you training that prepares you to take 
advantage of these new opportunities . . . 
training that gives you the practical know- 
how and the hands-on skills to advance on 
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the job or start a new career as a robotics and 


industrial control technician. 


The powerful XT-compatible computer 
you build becomes central control for the 
robotic systems you construct 


As an integral part of your NRI hands-on 
training, you build a fully IBM XT-com- 
patible computer from the keyboard up. 
You assemble the power supply, install the 
54" floppy disk drive, and attach the high- 
resolution monitor. Most important of all, by 
performing meaningful tests and demon- 
strations at each stage of assembly, you 
come to a full understanding and apprecia- 
tion of the microprocessor technology that 
makes today's robotics applications possible. 
But that's just the beginning. 

You go on to use your computer to pro- 
gram and control a diverse array of robotic 
systems you create with NRI's remarkable 
Robotic Discovery Kits. 


Robotics comes to life as you 
see real-world industrial control 
principles in action 
Your NRI Robotic Discovery Kits come 
complete with everything you need to 
create working, moving robotic systems. 
You get structural members, motors, gear 
drives, sensors, scanners, potentiometers, 
plus a special Robotics Interface that links 
the robots you build to your computer. 
Together, your computer and the robotic 
devices you construct become fully integrated 


most complex robot 

model you construct. Once you 

manual ly put the robot thro EEEE ا‎ СЯР" 
“reme r" these steps roug perform them whenever asked. 


automation systems, programmed бузу you to 


do the types of operations and tasks per- 
formed in today's industrial environments. 
Tasks such as plotting polar coordinates to 
create graphic displays of numeric data . . . 
sorting different size objects and routing 
these objects to separate containers . .. even 
performing a preprogrammed sequence of 
operations again and again just as robots 
now do on manufacturing lines. 


Nothing is left out, nothing is left to chance. 


You get everything you need—the skills, the con- 
fidence, and the equipment—to feel completely 


at home with today's robotics technology. 


Step by step, you get the training you 
need to move into robotics fast 


You need no previous experience to succeed 
with NRI training, because NRI takes you from 
electronics basics all the way up to the state of 
the art in robotics technology. You train from 
the ground up . . first gaining a working 


ledge of `“ | 
electronic circuits -— components as you 
experiment with your NRI Discovery Lab® 
and professional digital multimeter. 

Rapidly, theory becomes understanding as 
you move on to digital logic, computer fun- 
damentals, right up to writing practical pro- 
grams to control specific robotic operations 
using NRI's Robotic Programming Language 
software included in your course. 

Your success is assured by your personal NRI 
instructor, whose expertise and personal 
guidance are always available to you whenever 
you need a helping hand along the way. 


Get training you can build a career 
on— send for your FREE catalog today! 


See for yourself how NRI's breakthrough train- 
ing can put you at the heart of the robotics 
revolution. Send today for NRI's big, 100-page, 
full-color catalog that gives you all the details 
about NRIs exciting new training in Robotics 
Technology, plus training in computer elec- 
tronics, TV/video/audio servicing, electronic 
music technology, security electronics, and 
other growing hightech career fields. 

І the coupon is missing, write to: NRI School 
of Electronics, McGraw-Hill Continuing Edu- 
cation Center, 4401 Connecticut Avenue 
Washington, D.C. 20008 


McGraw-Hill Continuing Education Center y | 

4401 Connecticut Avenue = | 

Washi ‚Р.С. 20008 Or career courses 
TAA approved under GI Bill 

| " С) check for details | 
Check one catalog only 

| C Robotics Technology 


O TV/Video/ Audio Servicing 
[] Computers and 


[LJ] Radio Communications 

Г] Cellular Telephone | 
[] Data Communications 

[] Basic Electronics 


| Microprocessors 

Û Security Electronics 
Û Electronic Music 

| L] Digital Electronics | 

Servicing | 


Name 
Address 
| City 1. — State . Zip 
Accredited Member National Home Study Council 132-119 
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E The two-section Nakamichi 1000 DAT system separates the tape- 
' transport and signal-processing functions. Costly professional and 
consumer models do not use the new SCMS anti-copy circuit. 


ж. нл Т 


An anti-copy circuit for digital audio tape recorders 
will let you duplicate compact discs or prerecorded 
DATs. On the way: a new generation of DAT machines. 


* 


his is a good deal for every- 
one—record companies, manufacturers, 
and consumers," says Gary Shapiro of 
the Home Recording Rights Coalition. 
The deal is a copyright-protection plan 
between record makers and hi-fi equip- 
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By JANET DONNELLY 


ment firms that should put digital 
audio tape recorders— DAT machines 
—in U.S. stores within months. 
DAT recorders have been available 
in Europe and Japan for some time. 
But U.S. record companies, which fear 


losing money from pirated tapes, have 
blocked DAT equipment here for sev- 
eral years by threatening to sue manu- 
facturers. Now there is a new inter- 
national agreement based on an 

Continued 
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ThisTheyDo very Wel In A Most 
Unobtrusive Way, At A Bargain Price... 
It's Hard To Imagine Going Wrong 
With Ensemble” Julian Hirsch 
Stereo Review, Sept. "88 : | | ; 
iici pi Hebe ts euactly where they should, Dass Ёш фий | 
a Nis Prem ринг i iei ig meri a end 
pa ОШ reserved for the best speakers ^ Ensemble on the other hand, takes At only $499*—complete with all hardware 
under laboratory conditions. It virtuallly dis- advantage of your room's acoustics. The ear and 100’ of speaker cable—Ensemble is che value 
appears in your room, And because we can't tell where bass comes from, which is why on today’s speaker market. 
market it directly, Ensemble costs hundreds Ensembles bass units can be tucked out of the Call AKA-HIFI' 
less than it would in stores. way—on the floor, atop bookshelves, or under il 1-800-AKA-HIFI 
pan ШОТ [D T Ti P 1-800-252-4434) 
: -—— j furniture. The satellites can be hung directly on ( | | 
the wall, or placed on windowsills or shelves. Our toll-free number will connect you to a 


No bulky speakers dominate your living space, Cambridge SoundWorks audio expert. He or she 
yet Ensemble reproduces the deep bass that will answer all your questions, take your order 

no mini speakers can. and arrange surface shipment via UPS. Your Cam- 

Not all the diff bridge SoundWorks audio expert will continue as 
ot еошиепсс аге dS your personal contact with us. We think you'll 


obvious as our two subwoofers. like this new way of doing business. 


Unlike seemingly similar three- $H ‘In Canada, call 1-800-525-4434. Audio experts 
piece systems, Ensemble uses 1 are on duty Mon.-Sat., JAM-10PM, Sun., 9АМ- 
premium quality components for 1 6PM Eastem Time. Fax #: 617-332-9229. 
maximum power handling, indivi- ` 


х | A à à | | i s . { 
Henry Kloss, creator of the dominant speaker models dual crossovers that allow several L 
of the '50s (Acoustic Research), '60s(KLH), and 'ros Wiring ipu: and cabinets 
(Advent), brings. you Ensemble, a genuine new kindof —— ЕРГЕН 

aker system for the '905, available only factory direct 
om Cambridge SoundWorks. 


The best sound comes in four 
small packages. 

Ensemble consists of four speaker units. 
Two compact low-frequency speakers repro- 
duce the deep bons, hl iuo small satelite 
units reproduce the rest of the music, making 
it possible to reproduce just the right amount 
of energy in each part of the musical range 
without tuming your listening room into a 
stereo showroom. 


Unlike seemingly similar 


MA residents add 5% sales tax 
Ais freight ($7-$25). Delivery: time usually 2-7 WR. | 


eee аа Rl Rl al 


satellite systems which de | | - | 
ne e و‎ р gérer iss тоати: атат —— — —— ———— 
Ense against units t more into y 'AMBRIDG UNDWORKS 
к E, К. environment, and Лер minimize the effects ofthe | Suite 126 NOV.54 GESAM МО 02158 | 
No matter how well a speaker performs, listening room 5 standing waves. za | 
at home the listening room takes over. If you О Send more information and test reports. 
put a conventional speaker where the room needy constructed for proper acoustical | O Send Ensemble risk-free for 30 days, for $499* | 
can help the low bass, it may hinder the upper rmance. We even gold-plate all connectors | O Sendan Ensemble Gift Certificate "s $499* | 
ranges, or vice-versa. o prevent corrosion. An even bigger difference | TmpayingbyO Check. OME O Visa ET AmEx | 
is how we sellit... | Acct. Number mod 
What Henry Kloss tells his friends Signature 
Every time I came out with a new speaker at Thousands agree: the best Name | 
АК, KLH, or Advent, my friends would ask me, showroom is your living room | 
"Henry, is it worth the extra money for me to trade А : NE | AMORE AC RN | 
ane SR RE We make it possible to audition Ensemble 
up?" And every time ] would answer, “Мо, what d right женин жиниң cim [55 | -—  — Эй. enun! 
you've already got is still good enough: Пе мау п you ж. Ша, 
But today, with the introduction of Ensemble, Ensemble is sold only by Cambridge Sound- Paone (Ama Ud = | 
I tell them, “Perhaps now is the time to give your old Works directly from the factory. Listen for hours | FORIMMEDIATE SERVICE: 1-800-AKA-HIFI 
speakers to the children: without a salesman hovering nearby. If after | we ship worldwide, including APO & FPO. | 


30 days you're not happy, return Ensemble for 


Ensemble is a Trademark of Cambridge SoundWorks, Inc, a full ref 


electronic circuit that lets you 
duplicate copyrighted material, but 
limits making copies from these DATs. 

First, some background. DAT ma- 
chines, designed properly, can make 
exact copies of digital compact discs 
or prerecorded DATs. A spinning tape- 
head drum records slanted tracks 
along the tape, capturing all the dig- 
ital 1s and Os from the source [“Неге 
Comes DAT," Aug. '86]. Non-profes- 
sional first-generation DAT recorders, 
however, weakened this digital-to-dig- 
ital potential by omitting a recording 
capability of 44.1 kilohertz—the sam- 
pling frequency of CDs—at the dig- 
ital input. 

In addition, inaudible copyright 
codes added to digital recordings have 
also restricted DAT recordings. And be- 
cause DAT recordings have such re- 
markable fidelity, record firms even 
tried to prevent non-digital (analog) 
copying: They proposed putting an au- 
dible *notch" in music that DAT re- 
corders would recognize [“Ready or 
Not, Here Come DATs,” Nov. ’87]. But 
this approach to copyright infringe- 
ment has been abandoned. 


chines will have the Serial Copy- 
ing Management System (SCMS) 

to inhibit copying. “The term serial 
copying denotes the copying of copies, 
that is, making second, third, and suc- 
cessive generations of tapes from a 
first [or subsequent] generation copy,” 
notes the Electronic Industries Asso- 
ciation’s Consumer Electronics Group. 
SCMS, developed by Philips, works 
by reading a copyright “flag” from the 
inaudible subcode channel on CDs or 
other sources. When the SCMS circuit 
detects this flag, the DAT machine 
adds an inaudible digital code to the 
recording it is making. Any DAT re- 
corder detecting this code is pro- 
grammed not to record from that 
source. Thus, you could make an un- 
limited number of copies from one CD, 
but copies of a copy cannot be made. 
“The difference between the old 
DAT and the new one is that the new 
DAT is able to copy directly from CDs 
at the 44.1-kilohertz sampling fre- 
quency,” says Marty Zanfino, Harman 
Kardon’s head engineer. “If you make 
an analog recording, you can make 
one copy of a copy,” he added (see box). 
DAT recorders from Philips, Har- 
man Kardon, Sony, and Toshiba, among 
others, should soon be available. Prices 
will range from $1,000 to Nakamichi's 
$10,000 recorder. 
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[» next-generation DAT ma- 
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Harman Kardon plans to update 
its Citation 26 DAT with 
SCMS circuitry. 


Aree 


The professional DA-2 DAT 
recorder from Casio weighs 
only 2.8 pounds, including 
its battery. 


DIGITAL RECORDING DIGITAL INPUT 


COPYRIGHTED 
SOURCE 

(CD OR DAT WITH | 
COPYRIGHT FLAG) 


TAPE IS ENCODED 1,0 (COPY © | 
OF A COPYRIGHTED SOURCE) ke edis 


ч 


COPYRIGHTED SOURCE " 


j 
INPUTS 1,1 (ONE MORE COPY CAN BE MADE) NO FURTHER COPIES 


New DAT recorders will stop duplication of digital source copies (top) by detecting a 

copyright "flag" —two bits of inaudible digital data—on the source. The DAT machine 

then puts the digital code 1,0 on the tape. When a DAT machine detects this 1,0 code, it 

won't copy from that source. If you record from analog sources (above), the DAT machine | 
puts a 1,1 code on the initial copy. If this tape is copied, the second tape is encoded 1,0, | 
preventing further copies. Analog DAT recordings nearly duplicate source material. 


TOM WHITE 


" , 
Lor d 
Ed 


таг 


«Jr doesnt take a 
mountain of money to 


Beebe kine of the hill” 


Owners are fast discovering that the new 1990 

Toyota 4x4 Deluxe V6 is at the pinnacle of afford- | 
able performance. With the same advanced 3.0-liter ЖЕ 
powerplantfound in more expensive Toyota models, ‚ 

the Deluxe V6 puts 150 horses and 180 ft-lbs. of | y 
torque at your command. Its lofty ground clearance gp ‹ 
and optional 31х 10.5615 tires will move you con- : = 
fidently over rough, rocky terrain. But best of all is 
its heritage of Toyota dependability.Soitdoesn't 28 
“just Start out affordable, it stays that way. ж 


“Toyota, Iove what you-do forme.” _ et 


USADO 7 
PUMPE e 
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HOME VIDEO STUDIO 


ow make high-quality home videos with a camcord- 

er that's a hand-held production studio. RCA's 

model CC360 ProEdit Super-VHS uses a solid-state 
MOS pickup to create high-resolution images. A full-size 
head drum and flying erase head allow clean scene-cutting, 
simplified editing, high-quality titling, smooth dubbing, 
and narration. Weight: 6.2 pounds. Price: $1,899. 


PERSONAL ROBOT 


all him and he comes. Tell him to turn off the back- 
door lights, and he will. Who is he? Newton, and 
he's a 32-inch-tall personal robot. Price: $7,995 from 
SynPet Personal Electronic Technologies, 7225 Franklin 
Hd., Boise, Idaho 83709. Continued 
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So, you think you're safe from outside 
pollution inside your airtight, air 
conditioned home or office? 

Think again. Indoor air is 3 to 10 
times more polluted. 


IHE ENVIRONMENTAL CATCH 22 


by Lesley Clements 


There is a serious danger in the air 
you breathe. Microscopic elements 
that bypass the body's natural filtering 
system. Inhaled directly into your 
lungs, they may cause cancer or other 
respiratory damage. 


The EPA calls these sub-micron par- 
ticles the main culprit in polluted air; 
Cancer causing RADON, ASBESTOS 


DUST, CARBON SOOT, BACTERIA, 4 
VIRUS & CIGARETTE SMOKE., 
Each year more than 10 pounds of © 


pollutants are dispersed into the air 
for every man, woman and child in 
America alone. 


THE CATCH 22 


Think about it. We spend 90% of our 


lives indoors, in homes and offices |: 
that are airtight to conserve energy. _ 
We use air conditioners that may X 


breed bacteria and appliances that 
de-ionize the air. We add to pollution 
as we exhale, cough, cook, smoke and 
even as we clean the home. What 
happens to the polluted air created 
and trapped inside the home? We 
inhale it, because we each must 
breathe in and out at least 3,000 gal- 
lons of air every day just to live. 


The Health Issue is Clear: Large 
visible particles fall out of the air 
usually in minutes. Small particles 
like cigarette smoke (with over 4700 
elements) remain suspended for 
hours, even days, floating in the air 
you breathe. Removing small par- 
ticles that contain respiratory irritants 
or infectious bacteria and virus clearly 
reduces the health risk in indoor air 
pollution. 


UL Listed 


Leu n. 
6, EZA | 3 


EPA Registered Made in America 


INTRODUCING THE NEWEST 
FRESH AIR BUBBLE! ™ 

THE DELUXE ASPENAIR A-12 ™ 
WITH DIRECTIONAL IONIZATION. 


variable control switch 
regulates ion-flow from high to low. 


К" ү 
hs 
[es 


emitter produces 


ions each second. 


SAFE/ 


In just a few 
days the filter * 
will show the |—^ ^. 
pollutants that 3 
could be in your 
lungs. 


The A-12 is different from noisy fan 
and dust filter systems. Each A12 
electrostatically scrubs up to 1800 
cu.ft. of air every second (cleaning an 
average 15 x 15 room). It charges pol- 
lutants and bacteria, removes them 
from the air and collects most of the 
debris while restoring billions of 
beneficial negative ions to the air. 
Only bi-polar ionization can do this. 


Patents pending 


exclusive flexible 


billions of negative 


/ Solid California red- 


wood collector plate 
positively charged to 
attract pollutants. 


{QUIET 
ENERGY EFFICIENT 


If you suffer from asthma, allergies 
or other respiratory ailments even 
low levels of air pollution may trigger 
an attack. The A-12 helps you 
breathe easier as it removes 
respiratory irritants from the air. It 
provides a protective shield against 
most common-cold germs and air- 
borne virus and bacteria. 


Breathing ionized air can help you 
breathe better, feel better, sleep bet- 
ter and even think better, 

You take a vacation to get away from 
urban smog and breathe in clean fresh 
air. You may choose a mountain get- 
away, an ocean cruise, a hike in the 
forest. These locations make you feel 
healthy and alert because they are 
rich with high levels of natural nega- 
tive ions. The AspenAir can’t conjure 
up the mountain but it will surround 
you with a bubble of healthy ionized 
air as essential to your well-being as a 
good diet and excercise. 


Note: Bi-Polar ionization was in- 
vented by Air lon Devices in 1981, 
the leading manufacturer in this 
field. More than 500,000 AspenAir 
Bi-Polar products are in use world- 
wide today. Every AspenAir comes 
with a full 1 year limited warranty. 


Discover the difference at no risk ! 


Try the powerful A-12 for 30 days. 
Use it where you work, sleep and rest. 
If you are not convinced that it is the 
most powerful, affordable and effec- 
tive portable aircleaner/ionizer you 
can own, simply return it for a full 
refund. However, chances are you'll 
want several before the trial period 
ends. 


HOW TO ORDER 


VISA/MC (ORDERS ONLY) 
TOLL FREE: 1-800-333-8320 


Mail Orders/Inquiries to: 
AspenAir, P.O. Box 339, 
Mill Valley, CA 94941 


3129-95 


Special Introductory Offer includes 1 
years Supply (48 pack) filters - 

$20 value. Free shipping & handling. 
SAVE $50! ONLY $ 99.95 


Regular Retail Price 


California residents add 6% Sales Tax 


канш — Dryer Vent Closure 


* Saves up to 10% on energy bills 
during cold weather. 

* New patented closure design incor- 
porates a floating shuttle that rises 
when dryer is running and drops back 
down to seal opening when not 
running. 


* When open allows moist air and lint 
to escape without plugging. 


* When closed keeps out cold air, dust, 
rodents, bugs, birds, etc. 


* Satisfaction guaranteed or you may 
return for a full refund. | 

Installs in minutes. 

May paint to match your home. 
Made in the U.S.A. 


High impact material withstands · 
extreme temperatures. 


Available at participating hardware 
stores or call 


TOLL FREE 1-800-437-4780 


Qty. 
$2.25 shipping & handling 


VISA & MASTERCARD WELCOME 


+ + + ¥ 


Name 


Address B. 
City س‎ | ba throom 
Sala m anri ranae 
Daytime Phone 


Heartland Products International 
P.O. Box 777, Valley City, ND 58072 


` Roof Mount 


M ORE THAN 


Hinai AD- 2550 acero niinc 


Surround Sound Processor by 


Heathkit 


Surround yourself with a vast assortment of kit or ready-to-use electronic products 
from the FREE Heathkit Catalog. The Heathkit Catalog contains innovative home 
theater components, amateur radio and weather equipment, laptop computers, self- 
study electronics courses and challenging starter kits for the first-time builder. Order 
your FREE Heathkit Catalog NOW! 


1-800-44-H EATH Send to: Heath Company, Dept. 016-834 


(1-800-444-3284) Benton Harbor, Michigan 49022 
| Name „== Lou. Mm | 
City State Zip 
| A subsidiary of Zenith Electronics Corporation | 
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— . at $19.95 plus | um | 


| ору documents on-the-go with 
the world's smallest copy ma- 


chine: Sony's palm-size HCP- 
C10. The nickel-cadium battery-pow- 
ered device is able to store up to two 
columns of text that are eight inches 
long and reproduce them on plain pa- 
per. Each replaceable ribbon cartridge 
can print about 50 feet of text. $160. 


o more clutter on the kitchen 
counter or night stand with 
Soundesign's combination tele- 
phone/clock-radio/cassette player. The 
$50 unit, which is the size of a toaster, 
contains a telephone, AM-FM radio, 
audio cassette player, and an LED dig- 
ital clock. From Soundesign Corp., 
Harborside Financial Center, 400 Pla- 
za Two, Jersey City, N.J. 07311. 


Continued 


You've seen the price of new cars...they 
go up every year! Cars get flimsier ... 


| prices get higher...it never seems to end. 


There are lots of reasons to keep that nice 
car of yours on the road as long as pos- 
sible. 

Now it's easy to make your engine run 
better, last longer. Just add TUFOIL to 
the crankcase. You don't have to shake 
the container or add an engine flush. Just 


| pour it in and drive away. 


| pany. 


Your throttle will get silky smooth ...ac- 
celeration will improve. One customer 
said his car "takes off like a scared rabbit!" 

TUFOIL works wonders for all known en- 
gine oils. It's actually slipperier than 
Teflon&. (according to a famous US 
goverment laboratory.) 

You'll get astonishingly fast starts on 
cold mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOIL at it's cold regions lab. 
They showed faster cranking and sig- 
nificant fuel savings with TUFOIL. 

| keep getting telephone calls from 
owners of very expensive German 
diesels wanting to buy stock in our com- 
They say their diesels are ac- 


| celerating like nothing they ve ever seen 
. before. One said he doesn't have to down 


| 


shift any more on an annoying hill in his 
area. 

Your car сап have more power like 
that too. 

What about additives that claim to be 
one time treatments that will last the life of 
an engine? Well, I've been following the 
scientific literature on lubrication for a very 
long time. As far as | know, there isn't a 
shred of scientific evidence for such a 
claim. So don't believe it! 


FREE ... Products based оп ТОРО! technology 
one with each order of 2 bottles or a quart. Check 2 for each | 
| gallon order. Values range from $3.98 to $9.95. 

O TUFOIL Gun-Coat — Super rust inhibited, smooth action 

O TUFOIL Compu-Lube — Low viscosity for computer 


mechanisms 


[] TUFOIL Lightning Grease — Easily sheared grease for 


instruments 


Г1 TUFOIL Lubit-8 — General purpose, household use | 


lubricant 


FREE brochures... 
O 30 Questions/Answers about TUFOIL 


too! 
see NASA Tech Briefs for technical details, 
1986, 1987 and 1988. 
©1987 Fluoramics, Inc. 
FLUON® is reg. Т.М. of ICI Americas Inc 
TEFLON* is reg, T M. of DuPont* 
ТОРО is reg. T.M. af Fluoramics 
LU S. Patent Мо. 4.284.518 
LU. S. Patent No. 4 224.173 
U.S. Patent No. 3.933.656 
Other U.S. Patents issued and pending 
ЕЕЕ INE cee recs GENED ШЕШЕН лыы ee on oni аскы ta 


| 
| 
І O "Fun with Superconductors —we ге leading that field | 
i 
i 


Check 


WHY BUY A NEW CAR | 
WHEN YOU DON'T HAVE TO? 


use Juloil 


AND YOUR ENGINE 
WILL LAST... AND 
LAST...AND LAST! 


—M 


TRY ONE 8 OZ BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you don't notice quieter-smoother 
operation,quicker starting,snappy ac- 
celeration.Just send us proof of purchase 
with a note describing the year and make 
of your car.We'll refund your money im- 
mediately- 

send for TUFOIL today and prove to 
yourself the amazing increase in your 
cars performance. Fill in the coupon 
today or call TOLL-FREE any time, 24 
hours a day. 


1-800-922-0075. 


(in New Jersey, call 201-825-8110.) [©] 


F Fluoramics, Inc. psiis 


rush my ТОРОН order: 


O ONE 8 oz. bottle... treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 


guarantee. 


and handling) SAVE $6.00 


and handling) 


handling.) 
We ship within days! 


LI TWO 8 oz. bottles... treat two cars 
for $25.00 (plus $4.00 shipping 


[1 ONE Quart bottle . . . treat 4 cars 
for $34.95 (plus $4.00 shipping 


L] ONE GALLON ... tréat 16 cars for 
$125:00 (plus $6.00 shipping and 


*over the single bottle price BIG SAVINGS 


"IT'S 


| Stay in tune with your carl 


Engines last longer with TUFOIL.. Our 
1976- 476 T-Bird is now at 190,000 miles 
and purring. 

A bunch of customers’ cars have now 
passed 250,000 miles. 

Several months ago, a nice man I'd 
never seen before walked into my office, 
big smile on his face, sat down and said, 
"Would you believe 340,000 miles on a 
Tufoil engine” He went on to rave about 
how well his engine has been running all 


these years. | couldn't get a word in 
edgewise. 
It made me very proud. 


Hecently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
TUFOIL - Wow! 

А customer from Vermont added 1096 
TUFOIL to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it..."Shifting is like slicing butter 
now!", he said. 

SAAB owners are writing letters praising 
TUFOIL in their "NINES" magazine. They 
report spectacular improvements in their 
engines and transmissions! 

Don't forget! TUFOIL is the result of 
over 15 years of research and develop- 
ment. The U.S. government has 
awarded us 6 patents so far...so have 
Germany, England, France and Canada. 


PS--Our loyal customers wrote this ad 
for us. Its full of their comments ! 


Thanks / 


103 Pleasant Avenue 
Upper Saddle River, N.J. 07458 


My check or money order for $ is enclosed. 
Charge my credit card: 
О Am.Express [1 MasterCard [] Visa 


Card No. Ex 

Exp. Date | 

Signature 

Name 

Address 

City 

State m ВЮ 


(N.J. residents please add 696 sales tax). 
Canadian distributor; 1-800-363-7753 


SLIPPERIER 
THAN , 
TEFLON” 


J 


CDs BY THE DOZEN 


it. Relax. Pioneer's PD-T503 com- 
pact disc player is designed to 
entertain you for hours. How? It 
plays up to 12 CDs that have been 
loaded into its dual six-disc cartridges. 
Tracks can be played sequentially, 
randomly, or preprogrammed in any 
order—from any disc you wish. The 
remote-controlled CD unit costs $330. 
Continued 


INSTANT VOICE 9% “ч 
CHANGER "e 


ing into the hand-held mike, and “ 

your voice booms out like a rock 

star's. Throw a switch, speak, 
and you sound like а squeaky-sound- 
ing munchkin. Flick another switch, 
and your voice bellows in ominous bass 
tones. It's DynaMike, a voice-changing 
microphone that alters the pitch of in- 
put sounds in 16 different ways. A con- 
nector can link DynaMike to a stereo 
or portable radio. Price: $30. The Ohio 
Art Co., 1 Toy St., Bryan, Ohio 43506. 


i) PIONEER 


TWIW-TRAY CU PLAYER 


1 4 


PROFESSIONAL QUALITY 
WEATHER STATION 


Bu ro d 
(oe NIE Ж [n ape 
Sah n ue 


If You Enjoy a Challenge... You'll Love 


о Learning to FI 
vide A Guide to Obtaining J Pilot's 8 


* ||. Learning to fly is a challenging and rewarding experience. Sporty's 
Pilot Shop (the world's largest supplier to pilots) has produced this video 
to introduce you to personal flying and give you the facts about learning 
to fly. We'll answer your questions on how and where to get started, how little it costs, 
how quickly you can acquire your license, and how safe flying really is. You'll discover 
the fun you can have with flying, from weekend trips and vacations to sport aerobatics. 
You'll see how flying can benefit your business or lead to a career as a professional pilot. 
This exciting video was shot on location from California to Florida and features in-flight 
footage of single and multi-engine personal aircraft, Learjets, airliners, F-16's, etc. 
Includes in-depth profiles of people just like yourself who learned to fly for fun...and now 
pilot these various aircraft. Eds eun along an an actual lesson so youl now 
exactly what to expect on your first flight lesson. In color, running time 5. 
Шш. MERS К Ер ин и ачкачы лари m шыг НА ИНА АЛЕ БЫНА D I КЫ Н ae eae “50 


a Я SH za 


1-800-LIFTOFF 
ang Anf nnne or send check, Visa, or MasterCard # to: 
| v» ШИШ. JE Sporty's Pilot Shop, Dept. PSC, 
ne LITERE Clermont Airport, Batavia, OH 45103 


Please include $3.75 for shipping. 


LI " | 
A i mo | NM . 
| 


"Supplying Pilot's Worldwide for 27 Years" 
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NOW AFFORDABLE 
ENOUGH FOR HOME USE! 


The new WeatherPro weather station uses state-of- 
the-art іесппо ову to give you full monitoring capa- 
bility at an incredibly low price. The WeatherPro 
includes a weather computer, remote precision wind 
direction vane, wind s sensor, external temper- 
ature probe, mounting hardware and 40' of cable-all 
for only $179! 

*WIND SPEED 

a TEMPERATURE 
"WIND DIRECTION 

e TEMPERATURE HI/LO 
RAINFALL (OPTIONAL)* 


*14-DAY МОМЕҮ-ВАСК GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $179! 


*WIND GUST 
«WIND CHILL 
€ TIME 

*AUTO SCAN 


ORDER TODAY:1-800-678-3669, PS 


M-F 7AM-5:30 PM Pacific Time 
* Autom ac empty g electronic rain pes RAE 
Add $5.00 for shipping. CA residents add sales tax. 
Fax 1-415-732-9188 * M/C and VISA 


DIGITAR' 


3465 DIABLO AVE, HAYWARD, CA 94545 


«1 YEAR WARRANTY | 


ALWAYS USE 
ENERCELL 
BATTERIES 
FOR 
LONG-LASTING 4 
POWER 


DESIGNED FOR 
EXTRA LIFE 


Our ENERCELL "Gold" 
alkalines offer high output 
at low temperatures. Our 
ENERCELL "Green" | 
batteries feature 
miracle-seal cases. 


THE FRESHEST 

YOU CAN BUY 
Radio Shack's exclusive 

ENERCELL brand batteries 

are always sold fresh, 4 

ready to deliver long-lasting t 

power. The proof? | 


JOIN OUR 
FAMOUS FREE 
BATTERY | 

CLUB | 


And get one 
ENERCELL “Red” 
D, C, AA, or 9-volt 
battery per month 
for a year at no | 
charge. No purchase ~ 
required. Just visit our 
participating store. 


Ex eura at Rad Io Ј haek 


The Technology Store" 


© A DIVISION OF TANDY CORPORATION 


Our customers purchased 
over 100 million of these 
batteries last year! 


, 
AINMENT/ 


fr e a | | } 
* PS с AN jaa ni M 
t | ‘ea: 9 і. i =, E 


old a video arcade in your hands with these two 

НҢ game players from Atari and Nintendo. The 
4.5170 Atari Lynx (above left) features color LCD 
graphics in a one-pound package the size of a video cas- 
sette. The $90 Nintendo Game Boy (above right) weighs 
two pounds and has Nintendo-type controls and a mono- 
tone LCD screen. Both units come 
with headphones, cables for 
multiplayer competitions, 
and interchangeable 
cartridges. 


Н: Explorer personal 
computer is designed to make 

it easy for everyone in the 
family to use. The IBM-XT-compatible 
machine has a simple-to-use operat- 
ing system that features animated | 
icons—moving symbols that show in | | 
a clear, graphical manner what soft- 
ware and peripherals are in use. Com- 
puter, color monitor, mouse, stand, and 
software cost $949. 


ode-A-Phone's model 2880 tel- 
ephone answering machine lets 


you record incoming messages 


Ó UnMouse is a 3-by-4.5-inch 
touch-sensitive tablet that re- 
places the mouse used with Ap- 
ple Macintosh II and SE computers. 
To position the cursor on the computer 
screen, you touch the tablet in the 
corresponding place with your finger. 
The $235 UnMouse is faster and eas- 
ler to use than a mouse, claims Micro- 
Touch Systems (55 Jonspin Road, Wil- 
mington, Mass 01887). 
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on two separate audio tapes, eliminat- 
ing the need for two phone lines. The 
$190 device is for roommates who 
share a phone, parents who don't want 
to hunt through their children's mes- 
sages, and people who work at home. 
Code-A-Phone Corp., 16261 S.E. 130th, 
Clackamas, Ore. 97015. 


Continued 


We're looking for теп and women who want to start earning an extra $1,000-$2,000 


a month in their spare time. 


HERE'S A WAY YOU CAN 


BE YOUR OWN BOSS AND MAKE 


NOW HEAR IT FROM THE SWEEPS 


$55.00/hr. RIGHT FROM THE START... 


Diane and John Goodman of Montana enjoy the special rewards of working 
together in their own chimney sweeping business. “I don't know of any other 
business with such low overhead, fabulous money and great hours— Thank you 
August West!” said Diane. 


If you want to make big money part- 
time or full-time in a very serious 
business, then read on. We’re 
looking for qualified men and 
women who want to earn upwards 
of $55.00 an hour and don't mind 
getting their hands dirty. 


START MAKING MONEY IN 30 DAYS 

We'll help you every step of the way and 
show you how to be your own boss in less 
than 30 days. 


It's a proven system that requires some hard 
work and dedication on your part. It also 
requires start-up capital of about $2,000. 


If you've got a few hours a week to invest 
in your financial future, chimney sweeping is 
for you. 


MILLIONS OF DIRTY CHIMNEYS NEED 
TO BE CLEANED 

Chimneys need to be cleaned and maintained 
on a reqular basis to prevent the dangerous 
build-up and combustion of creosote. Even the 
smallest accumulation of soot can be a threat 
to home safety, and there are millions of dirty 
chimneys out there just waiting for disaster 
to occur. 


TIME BOMB IN YOUR CHIMNEY 

A quarter inch of soot contains a highly 
flammable substance called creosote. If a spark 
from your fireplace or woodstove ignites the 
creosote in your chimney — watch out! The 
draft gets stronger and stronger, and before 
you know it, the entire inside of the chimney 
catches on fire...and this excessive heat of 
the chimney can ignite the wood framing of 
your house. 


There's really only one way to prevent these 
disasters from happening, and that's to clean 
a chimney before it catches fire. This is where 
you enter the picture...as a professional 
chimney sweep with the August West System. 

The Mother Earth News calls it, “The Height 
of Technology,” and we must admit there’s 
nothing else like the August West System — 
the professional's choice! 

The heart of the August West System is the 
famous SootSweeper®, a high-powered, high- 
volume dust collection unit which utilizes state- 
of-the-art filter technology. This revolutionary 
SootSweeper® allows you to efficiently clean 
a chimney in record time and guarantee 
cleanliness to your customers. 


PART-TIME BUSINESS YIELDS 
FULL-TIME EARNINGS 
At $55.00 per chimney cleaning, usually done 
in under an hour, your totals for the day would 
look something like this: 


3 chimneys * $55 ea. = $165 Monday 

3 chimneys х $55 ea. = $165 Tuesday 

3 chimneys х $55 еа. = $165 Wednesday 

10 chimneys * $55 ea. = $550 Sat./Sun. 
Weekly Total = $1045 


Call TOLL-FREE 1-800-225-4016 Ask for Extension 746 


(In Mass.: 508-753-5544) 


| 

| or write: ance 
August West 

| Systems, Inc. Address 

| 38 Austin St. 


Box 658, Dept. 4428 City 


Yes, please rush me your FREE Information Kit. 


When Chimney sweep Tom Anderson of 
Irmo, South Carolina isn't out brushing flues, 
chances are you'll find him behind a news desk 
brushing up on the weather forecast he's about 
to deliver on WIS-TV in Columbia, South 
Carolina. "In my first year as a sweep, I 
earned just five hundred dollars less than 
my vearly radio income...the second year 
saw a 55% increase in income over the first 
vear." lNot bad for a part-timer! 


Diane and John Goodman of Montana 
who said: "From day one we saw sweeping 
with the August West System as a fast wav 
to reach our goal to build a house in the 
mountains. Our hard work has paid off, 
and the house is now completed." Not bad 
for a former insurance agent and nurse who 
traded their ties and titles for top hat and tails. 


12 YEARS OF DEPENDABLE SERVICE 


Many years and a tremendous amount of 
devotion have gone into the development of 
the August West System. We are a strong, 
national company with thousands of dedicated 
sweeps in our network! You can join us and 
count on us to help you build a business you 
can be proud of. We take pride in the proven 
quality of our equipment and service to you. 


. NO STRINGS ATTACHED 


We're not selling you a franchise, and we 
don't take a percentage of your earninas. 


August West does provide you with what you 
need to start making money immediately. That 
includes equipment, training, newsletters, 
workshops, advertising and promotion ideas, 
and even a top hat. MasterCard and VISA are 
accepted so you can pay in small monthly 
installments if you wish. 


It really is possible to write your own ticket 
to success and happiness as a chimney sweep 
using the revolutionary August West System. 
It's a areat way of life, part-time or full-time. 


FREE INFORMATION KIT TELLS MORE 


Call or write today to find out more about 
the growing field of chimney sweeping. You'll 
receive information that will convince you that 
it will be the best $2,000 investment you'll ever 
make. 


August West 


tatë- a ае. 
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Copyright © 1989 August West Systems, Inc. 
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This Winter, г, Open A Window On Air Quality - 


“= Р SUR RAN 2 "for 
With the СО Р), 4, le? 72107 air exchanger 


A significant breakthrough in | Heat Xrarisfer technology permits a startling 

new concept in home ventilation - a 365-day supply of fresh air without 

wasting your heating or cooling dollars. The RecoupAerator™ 

air exchanger makes this possible by transferring heat from the warmer to 

the cooler stream of air, keeping the heat where it belongs: 

inside in winter, outside in summer. Е: ==” 

e Replaces over 100% of the air Е 
іп most homes every two hours 

e Exhausts radon, formaldehydes, 
carbon dioxide, smoke, odors, etc. 

• Over 90% heat transfer efficiency 

› Deters pollen and dust 

° Compact, portable, designer-styling 
for easy mounting in window or wall 

e Average operating cost is 8¢ for 12 hours* 

Just $345, cont'l. U.S. shipping included**__ 

Carries a 30-day, money-back guarantee _ 

and a 3-year limited warranty. 

*Based оп &¢ per kWh. Warm 

**Ohio residents add 696 sales tax. жш 

For free brochure or to order call 1-800-535-3448 

9am to 9pm, Mon to Fri or write: 


[I.T пын пын пиш пыш: пыш: пиш: Н Ы IT ШЫ БЕН БЫН БЫН БЕН БЫН НЕШ БЫР БЫШ БЫШ НЫШ шыр SS ee SS SS SS SS НЕЕ НЕШ e о оа: eS eee 


impure, 7 | = - рет” эү 
Warm Alp Е 


тч 


ator” || Name 


Athens, Ohio 45701] “adress " 


City State 


@& A product of | 
SS STIRLING TECHNOLOGY INC. 
Dedicated to sand you the future каш. 


Zip 


©) Coty, NY 1989. 
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SUPER-MINI CAMCORDER 
here's no longer any reason to 
leave the camcorder at home. 
Sonys 8mm CCD-TR5 Hand- 
ycam measures only 4.25 by 4.25 by 


6.875 inches, weighs less than three 


pounds, and has all the features of 
larger units. Engineers achieved the 


| size reduction by using a thinner tape 


transport system and miniaturized in- 
tegrated circuits. The palm-size video 
camera has a 6x power zoom lens with 
auto focus, a high-sensitivity CCD im- 
age sensor, hi-fi audio capability, a 
flying erase head for clean scene tran- 
sitions, and improved tape-editing fea- 
tures. Price: $1,500. 


nconventional Jecklin Float 
headphones minimize wearer 
discomfort and improve sound 


| quality. The wide headset rests on top 


of your head and not pressed against 
your ears—a cause, according to the 
maker, of audio distortion. Price: $99. 
From Jecklin Transdyn, General Ra- 
dios, 75 Rue de Tolbiac, 75013, Paris, 
France. 


MWA 


. ENTER AINMENT 


E BEGINNIN Taye CREATED THE HEA! 


T = ت‎ аи 
PEA HAS HIT HOU 


rm RE Cr ГЕ = EP PRO 
JAMES HAS UF UN 


FORA» АМО 
THE FACE 


=: 


nter a key phrase or word | 


from a biblical passage, 

and these computerized bibles display the correct text on their four- 
line LCD screens. The Holy Bible from Franklin ($299) weighs 13 ounces and 
is avallable in the King James (model KJ-21) or Revised Standard (model 
RS-22) versions. The $249 Selectronics model EB2000 Electronic Bible incor- 
porates the New International Version Bible in a six-ounce package. Franklin 
Computer Corp., 122 Burrs Rd., Mount Holly, N.J. 08060. Selectronics, Inc., 
701 Decatur Ave. N., Bldg. 204, Minneapolis, Minn. 55427. 


A PICTURE 


WORLDWIDE VCR 


hough most VCRs use the VHS 
format, there is no internation- 
al standard for TV broadcast- 
ing: North America and Japan use the 
NTSC system, most of Western Europe 
and many Asian countries use PAL, 
while France and Eastern Europe have 
SECAM. Until now, VCRs compatible 
with one standard could not play cas- 
settes recorded in another. But Pana- 
sonic’s Universal VCR converts one 
standard to another, making it usa- 
ble anywhere in the world. 


Continued 


 WORTHA THOUSAND WORDS. 


ЭЗ A beautiful bow window may be just what 
253 you need to wrap up your home. Or maybe it's 
| абау. No matter how you want your picture 
window to hang, Marvin Windows will build 
it to fit. Because at Marvin we build every 
window to order. Picture Marvin Windows in 
your home with the help of our free full-color 
Idea Book. To order, call toll-free 1-800-346- 
5128 (In Minnesota, 1-800-552-1167) or 
return the coupon below. 


All 
e 
B 


"Ee em d 


OE T E ENSE NC э ү, 
TOM eal gee e we 


1 
y Send to: Marvin Wi падом, Warroad, MN 56763 
E Name 
Address 
City State Zip 
Phone | 
PS-6012-11 
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With state-of-the- 
art electronics, the 
EOS-1 boasts total 
automation and the 
ability to override it 
quickly and easily. 


vick- 
change 
artist 


By ARTHUR FISHER 


any professional pho- 
tographers are still 
not sold on the al- 
leged advantages of 
autofocusing  sys- 
tems. Nor indeed are 
some of them completely reconciled to 
any automatic feature—such as auto- 
exposure—that denies them the abil- 
ity to make the fine critical judgments, 
based on skill and creativity, that dis- 
tinguish them from the snapshooter. 

Canon's EOS-1 is designed to as- 
suage those doubts. Like the Nikon 
F-4, against which it will surely com- 
pete, it is aimed strictly at pros (and 
at those advanced amateurs who can 
afford it). Although it dishes up vir- 
tually every automatic feature ever 
thought of, EOS-1 also satisfies the 
photographer who wants total control. 
For example, a unique dial on the 
back of the camera permits one- 
handed full manual control of expo- 
sure without sacrificing autofocus: The 
thumb dials aperture changes while 
the index finger changes shutter speed 
on a top-mounted wheel. And the pro 
can switch those functions if he is 
more comfortable with the opposite ar- 
rangement, by electing one of the 
eight “customizing” choices. 


114 | POPULARSCIENCE NOVEMBER 1989 


‘a EF 50. 
| KE LI М ' 
So 
P 


A: Жее мүл 
num mad 1 ET RB 


Other choices include 
canceling the auto-rewind, 
which can be a curse in a 
theater, for example; leav- 
ing the leader outside the 
film cassette; and canceling 
DX film coding, should the 
pro prefer to expose Koda- 
chrome 64, say, at ISO 80 in 
order to get more intense 
color saturation. 

Yet another feature that 
will be prized by professionals 
is the ability to use the swift 


and sure autofocusing system, but Shown with the optional power booster 
still make a final focus adjustment if motor drive, the Е05-1 uses a fiber- 
the sharpest part of the frame isn't  glass-reinforced polycarbonate body 


with a rigid aluminum mirror box, 
gold-plated electronic contacts, and 
a stainless-steel lens mount. Top 
shutter speed is '/s,000 second. The rear 
view shows the unique thumb-oper- 
ated Quick Control Dial. A large 
on-off switch for the dial keeps the 
photographer from changing exposure 
settings accidentally. 


exactly where the photographer wants 
it. The camera switches to manual 
focus after the autofocus has been 
reached (when one of Canon’s lenses 
with a virtually noiseless ultrasonic 
focusing motor is used). 

The standard camera has a built-in 
motorized winder that can operate at 
2.5 frames per second. Pros will want 
the optional power booster that in- 
creases the top speed to 5.5 frames per 
second. 

Price of this impressive package will 
probably be around $2,000 for the 
body alone. EB 


ADVERTISEMENT 


NEW LAB TEST REVEALS: SLICK 50 CAN CUT ENGINE WEAR IN HALF! 


Save Gas, Save Engine with ‘POLY’ 


The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treatments 
ever to reach the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: “The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene - equivalent 
to wet ice on ice. It was first manufactured in 
quantity by E.l. duPont in 1943, and is mar- 
keted as Teflon'". " 

The PetroLon Corporation, makers of Slick 
50, have invented a way to permanently bind 
"Poly" to your engine with one treatment. All 
you do is add one quart of Slick 50 to your oil. 
By reducing engine friction, Slick 50 increases 
gas mileage and horsepower and it reduces 
engine wear, defraying costly overhauls. 


Slick 50's credentials are impressive. 


Just this year the premiere engine and 
lubricanttesting lab in the U.S. tested Slick 
50. This EPA approved lab conducted a strictly 
controlled experiment using industry stan- 
dard ASTM procedures. They found that Slick 
50 can dramatically reduce engine wear by 
52% under average conditions and up to 
57% under maximum wear conditions. We 
know of no other Poly treatment on the market 
that has passed a wear reduction test con- 
ducted by an EPA approved lab using nation- 
ally accepted ASTM procedures. Watch out 
for those treatments that cannot back up their 
claims with such solid evidence. 

"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests indi- 
cate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest, (March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a power- 
ful ultrasonic cleaning process to a Slick 50 
treated engine part, were surprised at its per- 
manence. They stated, "We actually expected 
the PetroLon Slick 50 "Poly" resin coating to 
also be removed, but later found it was still 
there." 

The Federal Aviation Administration has 
fully accepted a similar product - Slick 50 
Aircraft Treatment (F.A.R. $33.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 in 
1986. They found substantial increases in 
both gas mileage and horsepower. 

Atestdone atthe San Diego State Univer- 
sity revealed that, "Slick 50 does increase 
horsepower and decreases fuel consumption 
in tests done at the university." The Space 
Shuttle Columbia uses the chemical "Poly" 
inits gears and bearings because itis the only 
chemical lubricant which can withstand the 
heat and corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 


Mileage 
Booster 


Services Council for Pennsylvania. This 
test was shown on television station WTVE. 
Three cars with between 75,000 and 129,000 
miles on them, were treated with Slick 50. Six 
months later the oil was drained from each 
vehicle and the cars were driven without the 
oil plugs for about half an hour. The watertem- 
perature never rose and the engines sus- 
tained no apparent damage. 

How do you give an engine a "Poly" 
treatment? Very simply! Change oil and filter 
and substitute one quart of Slick 50 forthe last 
quart of oil. (Add two quarts for engines with 
oil capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so you 
need to treat your engine only once, and not 
each time you change your oil. Slick 50 is also 
excellent for turbocharged engines, alumi- 
num block engines and rotary engines. 

Slick 50 will work with all petroleum 
based oils and synthetics compatible with 
petroleum based oils. 

What are the benefits of Slick 50? Since 
there are many factors that influence an en- 
gine including the type of driving, tempera- 
ture, engine condition, oil change intervals, 
etc., the actual benefits in percentages will 
vary. However, by reducing friction, Slick 50 
does all of the following: Slick 50 increases 
gas mileage. Slick 50 increases horsepower 
- small economy cars and large RV's really 
need this! Slick 50 makes for easier starting 
(important in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing the 
lubrication of your oil and the life of your 
engine. Since lubricating lead is being re- 
moved from gas, and unleaded gas is poor in 
lubricating qualities, this extra lubrication of 
Slick 50 on valve stems and guides is a 
real bonus. 


Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. Slick 
50 eliminates the "lubrication starvation" that 
all cars experience when you first start them. 
before the oil has a chance to circulate. Up to 
9096 of engine wear can be caused by this 
starvation. You receive all these benefits for 
less than the cost of two tanks of gas ($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! The base oil for Slick 50 
meets, or exceeds, every manufacturer's 
engine warranty requirements and carries an 
АР! service classification SG-CD. 

More Slick 50 products are available. 
These include Automatic and Manual Trans- 
mission treatments, Power Boost, Marine En- 
gine Treatment, Motor Cycle and Small En- 
gine Treatment, 2 Cycle Engine Treatment, 
Gas and Diesel Fuel Treatment and Grease. 
Free information sent on request. 


| DOUBLE GUARANTEE! \\ 
бу Guaranteed lowest price and guaran- gP 
И teed satisfaction. If at the time of pur- W 
û chase you have seen Slick 50 adver- gy 
l| tised in a current magazine at a lower {i 

Ы price, we will beat that price by $2.00 a V 
WW quart and you will still get your free fff 


J| DURALT FC. If you are not satisfied W 
m with our Slick 50, within 4 months, send f 
J| us a note and proof of purchase for a Y. 
& full refund of purchase price. This makes i 
[| trying Slick 50 RISK FREE to you. We WW 
û have been іп business for 10 years апа М 
lÎ intend to keep our customers happy. 


Free DURALT FC sent with each order. 
Free shipping with orders of 2 or more. 


DEALERSHIPS AVAILABLE 


Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free DURALT FC, call toll free 1-800- 
227-5425. Or send to 


US. INNOVATIONS & TECHNOLOGY 


FOR PERFORMANCE MOTORING 
407 Del Rio Road, Berthoud, CO 80513. 


_ П enclose $39.95 + $4 shipping for one qt. PS11 
1 Send me gts. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more). 


[Check  []C.ODD. | ] VISA/MC/DISCOVER 
Card Ex 
Name ر‎ 
Address 


(Gre Street Address for UP S. Delivery 


ا 
Stale Zip‏ 


Teflon is a reg. trademark of Dupont. 


Bacteria that eat TNT 


esearchers at Los Alamos Na- 
tional Laboratory are experi- 
enting with bacteria that eat 
nitroglycerin and TNT as an approach 
to cleaning up dangerous explosives- 
storage sites. The technique, called 
biological remediation, could play a 
major role in treating a variety of 


toxic-waste sites as well. At least 
24,000 problem waste sites have been 
pinpointed in the United States; re- 
cent actions by the Environmental 
Protection Agency recognize the ur- 
gency of the waste-disposal problem 
and call for advanced technology to 
cope with it. 


OU never 


have to focus 
this binocular. 


The new Jason PERMA FOCUS 2000® binocular. 
It has no focusing wheel. No focusing mechanism. No focusing 
gimmicks. Just look through a pair. The sophisticated patented optics 


and your eyes do the rest. 


A binocular so advanced, it never needs focusing ™ From Jason, the 
leader in optics for more than 40 years. 

The PERMA FOCUS 2000 line of binoculars. You've got to see it 
to believe it. And you can see it at leading retailers around the world. 


SEEING THE WORLD 


U.S. Patent 4,848,887. . 
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AND BEYOND "" 


The bacterial research is being con- 
ducted by Pat and Cliff Unkefer, bio- 
chemists in Los Alamos' Isotope and 
Structural Chemistry Group, along 
with John Hanners, a senior technol- 
ogist. They have taken samples of 
bacteria from various sites to obtain 
strains of bacteria that have developed 
a tolerance to the normally toxic waste 
and thus can feed on contaminated soil 
and water. There are thousands of dif- 
ferent types of soil bacteria. Most of 
them develop tolerances to certain con- 
ditions. "The bacteria are very adapt- 


| able,” says Unkefer. “Nature can be a 


difficult place to survive." The sam- 
ples are gathered from sites in differ- 
ent areas of the country with a variety 
of climates. All have been contami- 
nated for 10 years or more. 

Once the samples are collected they 
are tested in the laboratory. ^The sam- 
ples we collect must be able to sur- 
vive in a particular climate whether 
it is hot and humid or cold and dry," 
Pat Unkefer says. "We give the sam- 
ples a medium of nitroglycerin, for ex- 
ample," she says, “апа see how they 
survive. The samples are growing nat- 
urally, we are not genetically engineer- 
ing them. Later we may have to adapt 
them to different climates or adapt 
them to different conditions such as 
salt tolerance." 

Testing at Los Alamos Laboratory 
confirms that certain bacteria could 
decompose explosive material in as 
little as six months. Tests conducted 
by Coastal Biotechnology, Inc., of 


| Bismarck, N.D., have also reported 


dramatic results with other forms of 
dangerous waste. Treatment by CBI 
has been proven effective to date in 
degrading 30 organic chemicals, and 
reports say many others may also be 
amenable. 

Recent projections by the U.S. Con- 
gressional Office of Technological As- 
sessment place remediation costs with 
conventional technology at $23 billion 
by 1996. But, says Pat Unkefer, "for 
every dollar spent on this biological 


method, it will take between ten and 


a hundred dollars to do the same job 
with so-called “dump truck" technol- 
ogy, hauling off the explosives and 
burning or burying them." 

Disposal of toxic waste is a criti- 
cal environmental problem around 
the world and finding a cost-efficient 
method is needed urgently. Perhaps bi- 
ological remediation will prove to be 
an innovative and permanent disposal 
solution.— Marcelle M. Soviero 
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vital organ, the pumpin human heart, or 
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Ike? What's inside our teeth? | = 
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No more е mixing oil and вани: to тее 
two-stroke fuel: А new oil-injection system on 
Lawn-Boy's high-end M-Series two-cycle lawn 
mowers automatically meters oil to the engine 
for the correct oil-gasoline mixture. 


o-stroke engines have distinct 
advantages over four-strokes; 
namely, longer useful life and 
more power relative to size. But, what 
with mixing oil and gasoline at pre- 
cise ratios, they are also inconvenient 
to use. 

Or I should say were more incon- 
venient to use. 

Lawn-Boy, borrowing from the out- 
board motor and motorcycle indus- 
tries, has introduced in its M-Series 
lawn mowers the first two-stroke en- 
gine for outdoor power equipment to 
do away with mixing two-stroke fuel. 

The heart of the system is the oil- 
injector pump, which works off the 
crankshaft. As the crankshaft turns 
the oil-pump shaft, oil is pumped to 
the injection nozzle, where it is sprayed 
into the incoming air-fuel mixture. 
The oil flow rate is adjusted by the 
throttle-governor linkage. As the throt- 
tle is opened, it moves an arm on the 
side of the injector, which is connected 
to the throttle linkage, to allow for 
greater volume. This keeps the gaso- 
line-oil mixture at a constant 64-to-1 
ratio at all power settings. 

There are separate oil and gas 
tanks, and a tank of oil is good for 40 
hours of operation. Lawn-Boy, Box 152, 
Plymouth, Wis. 53073. Prices start at 
$490.— Timothy O. Bakke 


Smart highways 


[Continued from page 78] 


proved disappointing, however. Aside 
from the cost and complexity, special- 
ized sensors have proved easy to fool 
with real-world driving conditions. A 
radar braking system has been dem- 
onstrated by several makers, but so 
far none has licked the problem of dis- 
tinguishing a guard rail on a curve 
from a stationary object in the mid- 
dle of the road. One answer might be 
to use multiple inputs with an ultra- 
fast computer deciding which to be- 
lieve. Laser vision can provide an ac- 
curate distance 
reading to objects 
in front of the 
car, while infra- 
red beams can 
pick out images 
in the dark and 
fog. 

One of the more 
fascinating areas 
of machine-vi- 
sion research as 
applied to the au- 
tomobile is a full- 
fledged vehicle 
control system 
that detects the 
edges of the road 
and keeps the car 
centered. In con- 
junction with au- 
tomatic emergen- 
cy braking and 
speed control, the 
long-sought-after 
autonomous vehi- 
cle could be near. 

I got a brief 
demonstration of 
one of the more 
complex machine- 
vision cars at the 
BMW research 
labs in West Ger- 
many. There, a 3- 
Series car was 
adapted with vid- 
eo cameras mounted on the roof; a 
computer terminal complete with a 
pair of monitors of the view ahead oc- 
cupied the back seat. This edge-read- 
ing vision system was coupled to a 
steering-wheel actuator strong enough 
to guide the car through a corner, but 
not so much that a driver could not 
wrest control of the vehicle in an emer- 
gency. On a "hands-off" test drive, the 
system actually guided the car through 
shallow turns. But a weakness in the 
concept became apparent as I passed 
a dark sedan parked at the road's edge 
that confused the image analysis cir- 
сигу. My car veered toward the 


sedan, and only a panicky grab at the 
wheel got it back on track. Clearly, 
more development was in order. 

The incident also pointed out the 
gap between the current state of de- 
velopment of auto control technology 
and the goals of smart highway plan- 
ners. А few alternatives now seem 
plausible when the time spent in traf- 
fic is expected to increase four-fold in 
the next few years. Hedging its bets, 
GM also is working on a mobile office 
system that has a computer, printer, 
fax, and hands-free cellular phone. 

Just because you're stuck in traffic 
doesn’t mean you cant get a little work 
done. 


yal 


High rollers|Continued from page 73 


Subjectively, the system appeared to 
mollify, but not eliminate the basic 
understeer of the Allanté under power 
in corners. Some steering control was 
maintained even with the throttle 
fully open on the slick surface, Abrupt 
transitions from the wet to dry pave- 
ment were smoothed, and the Allanté 
resisted chirping the tires. Aimed at 
further increasing the car’s handling 
acumen, Cadillac tightened the para- 
meters on its automatic shock control 
setup to reduce body motions (see box), 


Old Timer knives 
are like good friends. 
After 40 or 50 years 


the strongest in the world. Which 15 one reason we back them 
with a lifetime warranty. So while 
friendships don’t always last, 
good-lookin', great- н, 
Old Timer" k knives de. m 


Write for your FREE Old Timer” Almanac, Dept. C, Route 209 N., Ellenville, NY 12428 


and stiffened the front stabilizer bar. 
Also, we achieved a 145-foot stop with 
the anti-lock brakes —remarkable for 
a front-drive car. 

From a different perspective, the 
reason for the sophisticated electronics 
is the car's 200-horsepower V8. The 
upgraded engine delivers 270 pound- 
feet of torque at 3,200 rpm. This added 
power, and the traction-control sys- 
tem's ability to use it, was instrumen- 
tal in trimming more than 0.4 second 
off the car's 0-to-60-mph time that we 
had achieved previously with the 4.1- 
liter engine. 

With traction control being offered 
as standard equipment on the Allanté, 
it could represent 
the closest thing 
to a bargain in to- 
day's luxury road- 
ster market. At 
$57,000, the price 
of the Allanté 15 
on par with the 
Е | V12-powered Jag- 
ا‎ uar convertible, 
` || less than the ex- 

= ^ pected price of 
the technically 


af = — 


complex 1990 

4 Mercedes-Benz 

оште just getting to [Кес 
4 wild card in this 

Our patented Sealed-. | f f game is the 

OW Ç] | | Pin Construction" makes} = ] upcoming BMW 
€ Schrade” pocket knives | W7 вон, which is liko- 


ly to have some 
variation of trac- 
tion control. 

The most ap- 
parent irony of 
traction control is 
that with all its 
subjective bene- 
fits, it does not ac- 
tually add any 
grip to the road. 
That’s still up to 
the tires and sus- 
pension. The re- 
sult requires a pe- 
culiar caveat: Po- 
tentially, it can lead to dangerous 
overconfidence in slippery conditions. 
The car stays controllable, but will 
still skid in a corner or even spin when 
the tire limits are exceeded. It's also 
why traction control can't beat four- 
wheel drive in overall traction, al- 
though traction control can stretch the 
envelope effectively, in which front- 
wheel drive can safely operate. Over- 
all, the Allanté's traction-control is 
technologically elegant and performed 
well in all the situations we devised. 

Traction control is revolutionizing 
auto engineering: It does everything 
claimed for it, smoothly and well Hs] 
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Sub-zero 
snowsuit 


А super-insulated, self-drying winter suit can 
keep you warm for long periods despite bit- 
ter arctic chill. 


By GODE DAVIS 
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телшш Outfitters Expedition Series dothing system — sufficient 
insulation to keep the wearer warm in sub-zero weather while providing 
an avenue for perspiration moisture to exit rapidly. The lining allows easy 
passage of air and water vapor into the hydrophobic (water-rejecting) 
insulation, which disperses the vapor and allows it to exit. The outer fabric 
passes water vapor easily, but lets little air escape. So the suit dries itself 
as it's worn, allowing continuous use. А key to this is a smooth temp- 
erature gradient across the insulation—a frost-line barrier doesn't form. 


TEMPERATURE: 
SKIN SURFACE. à = i 98.6 DEGREES F 
SKIN PERSPIRATION 
MOISTURE JOANNE HARLOW 
or the better part of an hour 


Гуе perched on a metal lad- 

der in a grocer’s freezer set 

at 10 degrees below zero. 

Though frosty waves of air 

from the massive condenser 

coils hit my body head-on, 
I cant seem to get cold. 

Keeping me warm are various un- 
dergarments of the Expedition Series 
arctic clothing system from Northern 
Outfitters: insulated boots with my 
bare feet inside (no socks), pants, shirt, 
and hat. Most of the snaps and draw- 
strings aren't even fastened. 

"It's really not that cold in here,” 
says Jim Phillips, president of Phillips 
Industries, Inc., maker of Northern 
Outfitters clothing. “If it were much 
colder, you'd be wearing other compo- 
nents such as the arctic parka.” The 
full Expedition Series outfit, Phillips 
explains, is designed to keep wearers 
comfortable in some of the windiest 
sub-zero conditions—where the wind 
chill might approach minus 100 de- 
grees F. 

The Expedition Series is the first 
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complete system— including sleeping 
gear—designed to allow outdoorsmen 
to stay warm and dry for extended pe- 
riods in sub-freezing weather without 
the need to air out the suit periodi- 
cally or to stay near fire or shelter, 
Phillips claims. “With this system, 
fire and shelter become luxury items 
instead of necessities,” he comments. 
“For the first time, you don't have 
to be miserable when you go snow 
camping." 


Boot vs. boot 


In an experiment conducted earlier 
by Jim's father, Gil, I learned how 
(and how well) this arctic wear works. 
"There's a science to keeping a body 
warm in a cold, hostile environment," 
Gil Phillips explained as he readied 
the apparatus. 

The pockets of still, dry air con- 
tained in the suit's hydrophobic (water- 
rejecting) urethane-foam insulation 
retain the wearer's body heat while 
allowing perspiration moisture to es- 
cape quickly, he told me (see diagram). 
This outward flow is driven by a dif- 


ferential vapor pressure that the suit 
sets up between its warm, moist in- 
ner lining and its cold, dry outer shell. 
Unlike conventional fibrous insulat- 
ing materials, which tend to catch 
moisture wherever neighboring fibers 
cross each other, the semi-aligned 
structure of the vaguely rod-shaped air 
pockets in the system's urethane in- 
sulation layer does little to hinder the 
escape of moisture, the elder Phillips 
added. 

Test preparations completed, Gil 
Phillips used surgical tape to attach 
14 temperature sensors to various 
parts of my bare feet to monitor the 
results. I then slipped my feet into two 
different boots: On my left foot, I wore 
a popular felt-and-rubber insulated 
boot, while my right foot was shod 
with an Expedition Series model. Fi- 
nally, he encased my feet in a refrig- 
erated “cold box,” in which the tem- 
perature hovered around minus 40 
degrees Е 

After two and one-half hours inside 
the box, the skin temperature on my 
left foot had plunged nearly 40 de- 


grees, and my left heel and small toe 
were hurting. “Better get out of that 
box now if you dont want frostbite," 
Gil Phillips warned me. Meanwhile, 
my right foot was perfectly warm. 


Cold feet 


In fact, the Expedition Series con- 
cept was motivated by cold, frozen feet, 
Jim Phillips notes. "If your feet are 
doing poorly in the cold, so are you,” 
he says. When he and his father exper- 
imented with different footwear dur- 
ing snowshoe trips during the 1960s, 
the best results came from wearing 
Eskimo-style mukluks with open- 
celled polymer foam insulation. "After 
we found ways to keep our feet warm," 
he explains, “we moved on to hands, 
head, full clothing, sleeping bags, and 
so forth." 

“We dont believe in just testing our 
components in the lab. To be sure a 
particular garment works, our bench- 
mark is to wear it continuously for at 
least three days in outdoor sub-zero 
temperatures," Gil Phillips says. 

For example, in 1987 former Apollo 
astronaut James A. Lovell Jr. wore 
an Expedition Series suit as his pri- 
mary clothing during a trip to the 
North Pole—where the typical wind 
chill was minus 90 degrees F. “It 
worked very nicely," Lovell reports, 
"but sometimes it got too warm, es- 
pecially if I hiked a long way.” 

Most competing arctic outerwear 
must be heated and dried for at least 
eight hours out of 24 to rid it of insu- 
lation-defeating moisture, Jim Phillips 
says. Expedition Series clothing, on 
the other hand, can be worn continu- 
ously, he says. “Our system works be- 
cause it moves water out faster than 
other similar arctic outerwear. If you 
get wet from heavy perspiration, from 
snow that blows inside the clothing 
and melts, or from water that enters 
if you should fall into a hole in the 
ice, just keep the clothing on, and it'll 
dry out by itself," he advises. 

Anybody who must stay outside in 
the severe cold may benefit from 
Northern Outfitters arctic wear—for- 
esters, power linemen, pipeline work- 
ers, military servicemen, hunters, 
mountain climbers, ice fishermen, Jim 
Phillips notes. “It’s for people who'd 
like to spend more time playing or 
working outdoors in cold weather— 
and who want to enjoy it." 

The cost of the 15-piece Expedition 
Series clothing system is about $1,200. 
The boots are $189, and the five-piece 
sleeping system, including a bag and 
various single shelter components, is 
$499. Northern Outfitters Division of 
Phillips Industries, Inc., 1083 N. State 
St., Orem, Utah 84057. Gs) 
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Wordless Workshop 


By ROY DOTY 
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$50 to Fred H. Page of Dover, Pa. for this idea. Send yours (with Social 
Security No.) to Wordless, PoPuLAR SciENCE, 2 Park Ave., New York, N.Y. 
10016. Only purchased ideas can be acknowledged. 
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When a pound of water condenses, 1,000 Btu of heat are re- 
leased. А company in Maine has developed clothes dryers that 
capture that heat—and promise big energy savings. 


By V. ELAINE GILMORE 


t the Nyle Corp. in Bangor, 
Maine, there are a half-dozen 
| prototype electric clothes 
dryers that claim some im- 
pressive attributes: 

e They are not vented, 
so they can be put nearly anywhere. 

è They run on 110-volt circuits; 
most electric dryers require 220 volts. 

è They circulate a larger volume of 
more humid air; thus they are gen- 
tler to fabrics and reduce static cling. 

® The cabinets are insulated, which 
makes the machines very quiet. 

e Best of all, they use one-third the 
energy of a standard electric dryer. 

What are these machines? "Basically 
they are dehumidifiers," explains Don- 
ald Lewis, president of Nyle and holder 
of the relevant patents. He explains: 
"Using a refrigeration cycle similar to 
what is used in a heat pump, we cool 
the air and condense out the water. The 
latent heat removed in condensing the 
water we immediately put back into 
the air. In addition, we constantly add 
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heat from the compressor. And while 
most clothes dryers vent about five 
thousand cubic feet of air per drying 
cycle, we don't vent апу, air, so the tem- 
perature keeps rising." 

Just as a heat pump in most climates 
will heat a house more efficiently than 
will electric-resistance elements, a 
heat-pump (or dehumidifying) clothes 
dryer will burn less energy to dry 
clothes. The diagram and caption give 
the details. 

Nyle based the clothes-dryer design 
on much bigger machines. 

^We make commercial lumber- and 
leather-drying systems and food dehy- 
drators," says Lewis. Looking for ways 
to expand the business, he decided the 
technology could be used i in a residen- 
tial clothes dryer. So he applied for 
and got a $90,000 U.S. Department of 
Energy grant (from the Inventions 
Program in the Office of Energy Utili- 
zation) to build the prototypes. 

"There have been heat-pump dryers 
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Air that flows through the Nyle dryer is filtered 
and recirculated, and with every pass its tem- 
perature goes up. Here's what happens: A fan 
blows air into the tumbler full of wet clothes 
where it picks up some moisture from them. 
The air flows through the filter and from there, 
some (the proportion varies according to tem- 
perature) passes over the evaporator coil. In this 
low-pressure coil the refrigerant boils readily, 
removing heat from the passing air and con- 
densing out some of the moisture in it, which 
is drained away. 

For every pound of water condensed, about 
1,000 Btu of heat are released. Much of the 
heat is picked up by the refrigerant, which then 
and pressure are greatly boosted. Then it goes 
to the primary condenser There the hot, high- 
pressure gas condenses, releasing heat (pre- 
viously recovered at the evaporator) to the 
passing ай. The air then flows past the compres- 
sot, picking up waste heat, and over the fan 
where a little more waste heat is added. Thus 
with every pass, the air temperature increases 
by the amount of waste heat added. That gives 
a temperature rise of about two degrees F per 
minute. 

On the gentle cycle, when the temperature in 
the dryer reaches 140 degrees F, the hot refrig- 
erant is shunted to the auxiliary condenser 
(shown to the left for clarity, but actually 
located on the back of the cabinet as on a 
refrigerator) and dumps its heat to the room air. 
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construction to building actual 
framing sections. Lessons and proj- 
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temporary energy-efficient home 
designed especially for NRI. You 
keep these plans to build your own 
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Communications, Electronics, 
Microcomputers, Electronic 
Design Technology, 
Electronics Courses 


1304-118 
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Heat-pump dryer 


Continued 


on the market in Europe,” Lewis points 
out, “but they’ve never been popular 
because they take a long time todry a 
load of clothes.” That’s because they 
don't get very hot. 

Like most refrigeration systems, 
they are engineered to work within a 
narrow temperature range. Lewis ex- 
plains: If the system is optimized to 
work at relatively low air tempera- 
tures, then as the temperature gets 
higher all the refrigerant inside the 
evaporator coil will boil and turn to 
gas without absorbing enough heat 
from the passing air to drop it to its 
dew point and condense out some water 
vapor. For this reason the European 
dryers have a top temperature of about 
125 degrees F 

On the other hand, if the system is 
optimized to work at a relatively high 
air temperature, then at the beginning 
of the cycle when the temperature is 
low, the evaporator would chill the air 
so much that the coil would freeze. 
Lewis’s solution is to send only part of 
the air over the evaporator and to vary 
the percentage in response to chang- 
ing temperature. So when the air con- 
tains fewer Btu, a greater volume of 
air is delivered. Conversely, when it 
contains more Btu, the quantity of air 
is reduced. 

The dryer can use either automatic 
dampers (as shown) or a variable-speed 
fan at the evaporator coil to alter the 
airflow pattern. It operates efficiently 
within a temperature range of 60 to 
160 degrees F, Lewis claims. 

David Mello, the DOE invention co- 
ordinator who supervised the agency’s 


| grant to Nyle, speaks highly of the 


heat-pump dryer. “It’s a fine product 
and makes a lot of sense for a lot of 
good reasons,” he notes. “Refrigeration 
systems are among the most trouble- 
free machines we have: You plug them 
in and they work. Except for the fact 


| that it uses a chlorofluorocarbon,” 


Mello goes on, “the Nyle dryer really 
doesn’t seem to have a down side.” 
(Chlorofluorocarbons are implicated 
in the destruction of Earth’s protective 
ozone, but the dryers can be engineer- 
ed to use whatever replacement fluids 
are developed, according to Lewis.) 

Nyle had arranged for an offshore 
manufacturer to make the dryers, but 
economic problems in the country sank 
the deal. Now new negotiations are in 
progress. 

A heat-pump dryer will sell for 
around $800, Lewis predicts, about 
twice the price of a conventional dryer. 
"People would have to pay more for 
them at first," Mello concurs. “But if 
they ever caught on, the guys making 
the conventional kind would be hard 
pressed to compete.” is) 
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¬ Stars That Glow In The Dark Turn Your 
£^ Bedroom Ceiling Into The Night Sky. 
ecd, "Fat. Assortment of 250 lumi- 
MN nous stars that gow in the 
xn dark on ceiling or wall. Li M 
ШИВ room with the beauty af glowing stars and have 
astronomy. Easy to apply decals glow after exposure to 
Comes with star chart and instructions to recreate the 
ipper, Milky Way and the heavens. TC3521 $3.95 


I Py — i 


Т = Our Inexpensive 
В all motors can make 
(ah ty. wheels go "round, 
—— propellers turn. 
— Unlimited 
applications. 


fun by adding т me- 

o your science Fair 
cts, demonstra- 

| and experimermts 
[nis special Duy of = 
motors with 3$" 
shafts and 2 Ware 


г -Go Fishing W With This Mighty Magnet. 
. Liftup to 200 ibs. Fun to use around docks 
W and bridges. А ‘must for a boat. it helps 
COEM retrieve metal objects that fall overboard. 
You'll be amazed at what u Мир. Wt. 
ZI 2105. measures 4x334x3'47^ Made with à 
| Say Poly-Vinyl Chloride coating to resist cor- 
^ posion and chipping. TC71,135 $29.95 


— 


| | Digital Thermometer Shows BOTH 
Indoor AND Outdoor Temperature, 
Memor For Day's High AND Low! 


Now, youll know at a glance, 
with large, easy-to-read LED 
readout ire — the 
outside amd inside tempera- 
таган | ture readings. This unique 
== | thermometer also records the 
high and low readings for any 
period or day you select. FF or 
| | C? selectable. Readings from 
-40° Е to +122° F Modern 


m д case, i "EDD: ig" Easy to mount on any wall. Uses 2 "AK 
aries 3 (not incl.). comes complete with 10° outdoor probe 
bor cord TC38.038 $39.95 
- Compact 7 Inch Helium-Neon Laser. 


SS Thermal stability 15 
the smallest pass ible | tube 
nhnanced laboratory usefulness 
Features lmisoved beam pointing stability for 
ng-terrm alignment; long-term amplitude stability. 
ced short-term amplitude variations for laser recording апо 
ing; and advanced hard-seal techniques and new develop- 
ts in cathode tube technology assuring both increased oper 
j ife and unlimited shell life. 0.5 mw GDRH class Il product 


combined with 
5 size for 
C d 


H 1 0 


gned for the ngors af lab environments. Hard seal plasma 
Reg. $250 TC34,891 SALE $215 


se Inspection Is A Snap With The 
und 25X Pocket Microscope 


LY $6.95 i purchase of any 


item from this ad 
6.843 Reg. $13.50 


ry у this pocket microscope 


| ground bens nel gives 
Orton tree detail INSPECTION, 
pr acrylic base gives sharp 2“ 


MÀ ӘҢ 

ТТ Your Own Clock Of | Of Paper, 
eally Keeps Accurate Time. 
up ihis heavy stock 40 page book, 
огу a little glue, three paper chps, nail, 
ng and perseverance and you have a 
rang clock which keeps accurate time 
has à teal "Dck-tock" pendulum 
vement. You rewind and regulate it 
TC9.687 $9.95 


tch Our Electric Ball Clock, It's An Acronis 
epiece That's Full Of Action. 


e Ta Its a different, unusual, truly 


CES m a conversational item! As 
a — ` the pendulum rotates, it | 
T % aes 

= 


, hourly segments. It 
چ‎ iS a kit wi раса 
— molded parts, е 

assemble. 51" 


Юю 


"Lx B"H. Includes a T10V motor, 62" electric cord, a rotat- 
clock pendulum. molded tracks, 32 nickel-plated steel balls | 
TC37,903 $37. 


a clear molded plastic cover. 


ish Rocks. 

ike them together and see ~ 
wing flashes inside the rocks! — 
source of light is a miniature 
hining flash" that occurs in 
quartz material within the rocks. Its natures Piezo effect. 
k of 3 bags (6 rocks). 37,474 $6.95 


For Phone Orders, Call 


1 (609) 547-8880 


1 609) special treatment 


+ VISA, MasterCard, Diners Club, Am. Exp., Discover, 
te Blanche or Optima. Call anytime, 24 hours a day. 
JST ORDERS SHIPPED WITHIN 48 HOURS 


| (Similar magnets may be found in lightweight headphones). 

Superconductivity Dise — includes ceramic 1" dia. x Va" thick 
disc and complete instructions. Reg. $25 TC37,446 $17.50 
Demonstration Kil — includes superconductivity disc 1" dia. x 
Va" thick, rara earth magnet 
: | instructions. 


Miniature Water Pump For Photo ратове, 
жаке Fairs, Water isplays. n 


scoops up one ball every | 
minute. The balls roll from T 
Р A one track to another, mark- - 
ing time in minutes wd | ie 


Superconducting i ceramic dise for lab demonstration on the 
Meissner effect of magnetic levitation. This is the new male- 
rial making headlines. The disc is composed of yttrium oxide 
barium oxide and copper oxide and will positively demonstrate 
| the Meissner effect by magnetic levitation of a small samarium 
cobalt magnat at liquid nitrogen temperature (77°K). To con- 
| duct the demonstration you will need the disc, a small samanum 
| cobalt magnet and liquid nitrogen (available from mos! hos- 


ors ByThe Bag For Hobbyists, Modelmakers. | pita! and lab supply firms). ES offers the disc and magnets. 


сф 


. 


This tiny pump can pump a 
pint per minute with a 12" _ у 
high flaw, Ideal for tempera- 
ture control and circulation 
of darkroom chemicals, table fountains, mode! watertalls, water 
filtration and mare. Can be used in either direction and is self 
priming. Operates on 2 flashlight batteries (not incl.). runs up 
to 48 hours before battery change is required. 4" tube incl. 


Build This nized To Deadly German U-Boat. 


lue an 


Super Snooper™ 


Kids w 


and out 


x iq | М) 


үш А Üwn 20009 Solar Furnace With This 


~ | Fresnel Lens And Ha mess The Sun's Rays! 
ers. | ~. OR 18 35 2ol coker |/ And Looks Alive As It Creeps Uphill. E 


\ aS 


The Dog. "Rock The 


papereonductiviy -The Latest Теш. 


| Authentic 1/150th scale model of the German Type VIIC sub- 
marine is motorized to run and dive. Assembling this kit will 
teach the basic engineering principles of submarine operation 
and buoyancy, Parts are molded in realistic battle colors, only 
common hobby craft tools are required. Powered by 
3 “(7 calls (not incl.). Finished model is approx. 18 inches long 


“700 Science Experiments For tat ый = 
An Exciting Book For Science Fair 


A brand new, up-to-date edition of the best 
known science experiment book in the 
world. 
under the auspices of UNESCO in Paris 
251 pages, featuring optical projection, 
electricity, chemistry, astronomy, mag- 
netism, geology, physiology and more. 
Describes experiments with easy-to-follow 
Instructions. diagrams. TC 9301 $12.95 


Electronic , 
Sounds From Over 40 Feet 

ill have fun with the Super 
angeoper electronic toy thal oves 
super-human hearing, indoors 
They'll be able to listen 
ta megs and animals petore rey 
can be heard. Just point the disc 
| ae pull the trigger. Sounds are 
pic ken D from over 40 feet in the 


are eg | ts metal or for other solar ex- 
periments. Lens has a 82" L1., 30 lines 

er inch, measures 101107; 17." thick 

nmounted lens comes with 16 page 
book. "Fun With Fresnel Lens; Instrucbons 
included an how to build the 360° stand 
—— am frame shown 


rn Water-Worn Beach 
| And Garnets With Our Rack Polishing Kit. 


Enjoy a unique and fascinating hobby 
making exciting jewelry of beautifully 


^ ad 
trs b 3 üt bas 


ТС80,276 sives, polish, jewelry find- 
$74.95 ings and instruction manual. 


| Our Intelligent Yo-Yo With A “Brain? It's The 
Longest Spinning Yo-Yo Around! 


A simple flick of the wrist pre- 
programs this patented yo-yo, 
allowing it to spin freely at the 
| end of the string. Suspended, 
you can do tricks, such as “Walk 
Baby." "Brain 
Twisters” and mare. It operates 
on a centrifugal clutch principle 
that allows it to spin faster and 
| longer than any other yo-yo j 
before returning to the user's hand. Precision engineered, the 
clear plastic body shows the clutch in action. 


MAKE YOUR CHRISTMAS SHOPPING EASY WITH OUR MOST POPULAR "BEST SELLERS’ 
SELECTED FROM OUR CATALOG BY A MILLION HOBBYISTS, GADGETEERS AND STUDENTS 


Unusual Values | in Telescopes, Binoculars, Lab Equipment, Magnifiers, Microscopes, Science Kits, Military БИГ, Fiber Optics, Lasers, Solar and Weather Instruments. 


Ultra-Sensitive Directional Sound Amplifier 
Picks Up Signals 200 Feet Away! v 


х Used for police surveillance and excellent 
_- | for nature study, microphone and head 
set amplified sounds up to 200 feet away. ` 


e 


ounces) 50 the mic rophone ` 
can be mounted on yaur binoculars. Com- "ud 
pact, measures only 127 Powered by 1 AAA | 

battery. included. Frequency response 200Hz to BOOH?, out- 
put level 49 db's maximum. Complete with padded microphone, 
amplifier and headphones. TC38,042 $49 95 


*Radiometer...A Space Age Sphere. 
Its fascinating to watch the delicate vanes 
within this 5" precision-made sphere spin 
faster and faster illustrating the basic prin- 
ciple of solar heating. When light strikes the 


Reg. $45 TC 38,169 $36.00 


to move. Works from direct sunlight or ar- 
tficial light. An attrachve "conversation 


| 
Mg dia, x Yg thick and 
У piece" TC60,082 $6.95 


" us x | P || 7 ——— —— — — ——— ——— ————— 

y Jj u— 1 Build A M V-8 Demonsiration Engine. 
i SS = 2 A greatintroduction into what s 
| i i behind your gasoline-powered 


050,346 $6.95 с=т= engine. The û scale realistic 


= 100 moving parts. You 
can actually watch the 
crank shattrotate, spark 
plugs light up, valves 
| open and close, rods and pis- 
tons move. Easy to build, 
requires model glue for as- 
UR takes two "C" batteries (nat incl. ). 
Complete with stand. ТС70,448 $39. 


The Chandler Gyroscope — 
A Classic Favorite For 75 Years. 
м Demonstrates “gyroscopic inertia" ar rigidity 
| ^ in space as first recorded by Isaac Newton. 
ff Anobjectrotating about a fixed axis creates 
а condition in which the axis holds its 
position with respect to inertial space, no 
matter how the spinning objects support 
is moved about. Machined, painted and 
balance-fitted all by hand. Complete with 
instructions and pedestal. TC37,265 $5.95 


Metric Triple Balance Ohaus Scale With 
Л. *- Dial-0-Gram® Single Pan Balance. 


rojects. 


га... 

х = - — F ы 

سے ت 

ыш‏ ا 
- 


Compiled by science instructors ment, provides accurate 


weights year after 
year. Rugged con- 
| struction, weigh 

|, anything — liqui 
_ [s solids. or live ani- 
mal Three tiered. 
те Dame (ИДЕ, 10-100, 0-10 grams) have c enter read: 
3. sliding poises. 610 gram cap. Stainless steel &" platform 

18хбхб° TC71.605 599.95 
Accessory Weight Set, expands scale to 2 510 cap. Incl. 1-500 
Lr Z2 and2-1.000 gr. wts TC 41,768 $24.95 


" 


‚ Ear Picks Up 
| ^A Away! 


Г. аш = жай 


“Crush-A-Can” Flattens Cans To 
zx, Less Than An Inch! 
j Simple to use, just pull the lever. 
Helps promote a cleaner environment 
and condenses trash in your home. 
No more bulky garbag js. All 
steel model measures 137412410" 
Easy to mount. Light tan. 
TC35,278 $31.95 


| 

| 
padded, adjustable head- 
phones. Black and silver. |t 
Powered by a 9V battery 

| j imt incl.) TC37, 634 $9.95 


? 
(оу Moon-Blob, It Crawls Out Of Containers 


— for heating food, as a кїп for 
«^ pottery - and even to malt 


т=ш== RE. 


Maon-Blob has unbeli evable proper ties 
and lun to play with... IE acts ahve. an 
looks like a living protoplasm as it ‘efits 
gravity Dy crawling | up and out of its con- 
lamer. It's dehydrated plastic —just ad 
water to activate il, Completely harmless. * 
2 Packages. | TC38,440 $5. 85 


ie ee Fun And Intrigui 


! ! You'll PI Play For Hours 
ates, Amethysts 


With These Colorful Magnetic Magic Marbles. 


Build a mountain. or odd geometrie pat- 
terns with these fascinating, high impact 
plastic marbles. Fach marble has both a 
negative and positive pole Acnallengeto  & 
your imagination. Рип for youngsters. fom 
adults, too! 20 marbles per package 
TC34,968 (Package of 20) $ 3.95 
TC35,854 (Package of 100) $17.95 


polished gems and stones 
from rough racks found 
everywhere. Complete kit 
includes powerful polishing 
A tumbler with a 115V heavy 
duty motor, three pound 
barrel, a large selection of 
assorted rocks, grit abra- 


D 


Featured on this page are only a few al the 
many тайн products that appear in our 


FREE 


80 PAGE 


TC36 213 
EM 


copy today. 
Thousands of exclusive, unique and exciting values. | 
Something educational, fascinating and useful for 
every hobbyist, gadgeteer, student and educator. 


No Risk Guarantee! !! you are not completely ply satisfied with your purchase, return the merchandise 


in its original packa 
Qur 45 day uncond 


and we will cheerfully refund your money in full. back our products! 
itional quarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co. 


Dept. 19DB, C912, Edscorp Bldg., Barrington, NJ 08007 


vanes it transfers heat, and the vanes begin | 


model contains over | 


The classic weighing instru- | 


Helps To Recycle Aluminium. 


| 
1 
| 
| 


| The Vanishing Leprechaun...Wil Anyone Ever 
i Save Tes Mystery? ; 


Edmund's spe 


A fascinating illusion. We found it at a math 
teachers seminar, A 3x7" card with 15 lepre- 
chauns. With a “sight-of-hand” one leprechaun 
will vanish. Your friends will be mystified, 
' Which one vanishes? Where did he go? 
When he comes back, where has he been? One of our most 


| Full of fun and surprises. 
Simply click the jump- 
ing disc between your 
fingers, rub for a second, 


| lay it on any iP 
| smoom sur, a aw pony aree ини. TESTAN 020 
ا‎ Perform Experiments With Prisms 

POP! it leaps a 
feet high. Friends wa Ж Prism discovery set is ideal 
won't be able to re- ^ P or classroom demonstra- 
5151 tinkering with @ wf 4 tions. Turn sunshine into 
them. How does 1 rainbows, bend light, even 
it work? The nickel and Г make а periscope. You can 
stainless steel discs gy we perform Newton's basic dis- 
work on the principle of a | persion of white light into the 

| thermodynamics. Heat e spectrum experiments. Includes 5 acrylic shatterproof pri 


prisms — 
4 night angle (90° roof, 45° 5) prisms in ї, Тие" 214" and 
3" lengths. One wedge prism (20° roof). ТСЗА,576 $16.95 


Have ig Ever Seen The Inside Of Your Eye? 
p Eyescope is an optical device for 


| (rubbing the discs) makes metal 
| expand, a cool surface makes it 
| contract. 12 jumping Quarters |- 

TC42 099 $3.95 


looking at the inside of your eye. 
Booster Rocket Its a specially designed dittuser 
| Blasts 100 Feet incorporating a Кынга eie 
| | and lens light. Safe and уи 
Into The Air. . ү use. А 52 page booklet inc 
Using air and water as describes the various Чечей 


| fuel, booster rocket 
| blasts off and at flights 
peak. capsule sepa- 
rates from rocket and 


side the normal eye; how the iris 
works, kinds of floaters and fixed 


ТС33,538 $24. н objects, how to inspect contacts. 


Great AM Radio Rece 


manned recovery cap- on With Select-A-Tenna. 
85 | ин parea i - Listen To Station WOR N.Y. When In Boston. 
| to Ea irtually in i : 
і This new antenna will bring in those weak, distant, 
destructible, made of AM radio signals К clear. и> 


ко plastic. 


You'll now gel excellent radio recep- 
tion on all AM stations. Salect-A- 
Tenna turns your AM radio into à 
powerful recerver. Used in Alaska to 
pull in stations from continental 
U.S. Employs TAM inductive 
coupling. Mini-jack and plug. 

1094" dia. TC72,147 $49.95 


The Vortx™ More Than А Money e, 
Performs spinning tricks and high maneu- 
vers. Drop a coin onto the launching pad, 
spin the Vortx unit in a circular motion. 
This creates an immense amount of speed „4 
causing the coin to spin around and 
around until it finally drops to the bottom 
storage area. “The longest conlinvows 
sa far is 33 hours, 16 minutes" 

Challenge your skills, spin the coin back 
up the tunnel or spin it upside down, plus 
more, Made af tough polypropylene. in- 
structions included.  TC37,832 $14.95 


Newton's Third Law Of Motion «i 
With The Swinging-Wonder. 


Its hard to put down once you 
start playing with it, Swing one of 
the nickel plated balls and watch 
the one on the opposite side | 
swing back. Consists af 5 balls 


z | Our Tomado Tube 
assembly allows 
| | you Їй demonstrate 
the wild vortex phe- 
nomenon of a nati- 
ral tomado. All you 
| need are two 1 liter 
jjo 16 oz. plastic 
>,” S0da bottles and 

ordinary tap water. 
Instructions and 
explanation of sci- 
entific principles 


| 
|! | 
| 


| 


included suspended by monofilament to | | 2 
ol 2 tubes the wood тати. B7» е % | ‚ "s 
TC37,592 $3.95 | Mini version of above, chrome #2282 = 
————— | ате, 2x12x 13347. TC37,472 $3. 95 
Dur Amazing Happy Bird | Add Spectacular Color To Your Home With A 
Never Stops Rainbow Light Display. 


Т7: | Our equilateral prism mounted in a specially 
-— 4 designed wooden hase catches the sun and 
А projects the ever-changing rainbow pattems 
over your walls, ceiling and floor. It's almost 
like being inside a multi-faceted diamond. 
Glass equilateral prism is 2" (50mm) long 
with 1" (25mm) faces. Wooden mount is 
2Vs"x1M^ X134"  TC38,400 $6.95 


se Peg Board Hardware Bonanza. 


Drinking! 


SPECIAL 
PURCHASE! 
Brand new indus- 
Fascinating to watch. Simply | = trial peg board 
duck the bird's head into a glass hardware at a very 


special savings. Our bargain pack con- 
tains 95 ^I" hooks and 5 six-place ^screw- 
driver" racks. Organize your workshop. 
lab, school room or office at a fraction of 
the usual cost. TC36,835 $8. 35 


of water to begin happy birds | 
bobbing mation. Then the bird 
takes over. continuously dipping 
into the water fora drink. 

LI $3.95 


Edmund Scientific бо. 
Dept. 19DB, C912, Edscorp Bldg. 


PRICE 


| 
Barrington, NJ 08007 | 
METHOD OF PAYMENT: | 

O Check enclosed LI VISA 
[1 MasterCard O Diners Club | 
Û American Express Li Carte Blanche | 
[3 Discover O Optima | 
| 
Exp. Date | 
| 
Card Number Total Price | 
— | 
Bank Number (MasterCard anl) In NJ Add 696 Sales Тах | 
Біюпаїше Add $2.50 for | 

Tx postage and handling 

RUSH FREE 80 PAGE | 
FULL COLOR CATALOG TOTAL ENCLOSED | 
| 
| name. -— ! 
| | 
| | 
| Address - | 
| | 
| City State | 


L == == = — Serving Science Hobbyists Since 1942 — = —— —— 1 


BE YOUR OWN BOSS IN А BUSINESS 
WITH CLEAR-CUT PROFITS! 


Gain Financial germen, by Operating 
Your Own Sharpening Business. 


The secret to starting a business that will really pay off is to 
offer a service that people in your area need. That's why a 
carbide sharpening business is such a low risk venture. 
Carbide tools have become a common fixture in many 
businesses and home hobby shops. But it takes a 
sharpening shop with specialized equipment to keep 
them in top cutting condition! Whether you live in à 
rural community, or a big city, there are hundreds of 
carbide tools that need sharpening in your area. 


Foley-Belsaw wants to work as your partner in this 
lucrative line of work. Whether you want to set up a 


"A Sharp Outlook 
on the Future!” 


Call Toll Free: 
1-800-343-4959 (Ext. зз) 


Г roley-Belsaw Co., 6301 Equitable Rd., 
| Dept.60637, Kansas City, MO 64120 
|_| YES! want to know more about how | can 
succeed at my own sharpening business. Please 
| send me my FREE Business Owner's Fact Kit. 
| (There's no obligation, and no salesman will-call.) 


full-time business, or just make a few extra dollars to | Tm 
supplement your income, we'll supply the equipment | 
and training you need to make money from day one. | ГҮ т" 


All we ask from you is an entrepreneurial spirit and an 
up-front investment so small it quickly pays for itself! City 
Send or call for your FREE Business Owner's Fact Kit! | ( 


Area Code Phone Number 


Distributors Wanted 


IN SELECT TERRITORIES 


| Join the MT й 
leader... 


distributor of our = 
LIFETIME HOMES® 


| We make it easy to start your own business with: 


* Low, refundable 
investment programs 

* Unrestricted territories 

e No franchise fees 


e Model / Show Home 
program 

* Training & support 

e Hundreds of floorplans 


e Substantial discounts 

* No inventory required 

* Advertising support 

* Construction assistance 


The advantages of LIFETIME HOMES by Tri-Steel include: 


e Super (R-30 insulation) * Affordability e Seismic 4 earthquake rating 


energy efficiency e Over 60 standard models e 100+ m.p.h. wind resistance 
* High strength e Custom designs available • Fast, simple construction 
e Low maintenance * Clearspan interior flexibility e Fire & termite resistance 


For a video оа or a FREE BROCHURE call Paul Samuels today! ffíj 


cali Tol Free: 3480 0-TRI-STEEL 


or (214)580-1200 Fax: (214)550-0353 ; 1989, All Rights Reserved 


Tri-Steel 


Dallas, Texas 
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Dating 
craters 


ut in the Arizona desert, just 
0: of Winslow, lies a gaping 
pit almost a mile wide and more 
than 600 feet deep, its red sandy 
walls dotted with rocks and sagebrush. 
Its the remnant of a meteorite that 
crashed into Earth thousands of years 
ago. Now, using a new radioisotopic 
dating process, a team of scientists is 
tracing the origins of the crater. 
The principle behind radioisotopic 
dating is that when rock is exposed 
to cosmic rays, elements in the rock 
become radioactive and will slowly 
decay into a different isotope, or form, 
of the element. Knowing the rate of 
decay, sclentists can measure how 
much of a sample has decayed and es- 


| timate how long ago the rock was first 


exposed. 

James Arnold, a professor at the 
University of California, San Diego, 
pioneered the dating methods used in 
the study with the isotopes beryllium- 
10 (half-life 1.5 million years) and 
aluminum-26 (half-life 700,000 years). 

"The method we have developed 


| works with quartz," he explains. "Its 


virtue is that quartz is a closed sys- 
tem," meaning it resists most stresses 
that could alter the isotopes in the 
rock over time. Moreover, quartz is the 
most common mineral on Earth's sur- 
face, allowing scientists to date sam- 
ples they could not otherwise test. 

In the Meteor Crater study, samples 
revealed two different ages of exposed 
rock. Samples from the wall of the cra- 
ter had not been exposed for as long 
a time as samples from Whale Rock, 
a boulder thrown from the site when 
the meteorite first hit. The scientists 
conclude that erosion and wind have 
obscured the crater-wall surface orig- 
inally exposed and believe the Whale 
Rock sample best pinpoints the date 
of the meteor crash—40,000 years ago. 

Arnold believes the Meteor Crater 
study will be the first of many ap- 
plications of his method. “These tech- 
niques open up the possibility of 
clocking all sorts of events having to 
do with the global geoscience, track- 
ing the rates of erosion, the deposi- 
tion of materials, as well as man’s 
effect on them.” 

Members of the study included sci- 
entists from the University of Cali- 
fornia, San Diego, the U.S. Geological 
Survey, and the University of Penn- 
sylvania. —Judith Yeaple 


PUBLIC NOTICE: 


A Ff THE | Dueto a variety of reasons, (overproductions, 
| | discontinued lines, special arrangements 
| 4 K "GREAT DEAL" with vendors) Damark can offer you name- 
CATALOG brand products at UNBELIEVABLE 


PRICES! Just LOOK at the values below and 
order today - QUANTITIES ARE LIMITED! 


RODCSON Speed Heat" 


Heater 
* Three-position 


rotary control. 

* Fan-forced 
adjustable heat 
control. 

* Self-regulating 
heater element for 
approx. 800 watts 
to1500 watts. E 

* Fast heat-up time. P. E 

* Auto shut off if 
heater tips over. 

* Auto shut off if 
airflow through 
heater becomes 
blocked or impaired. 

* Removable, washable air filter. 

* Power “on” indicator. 

* Quiet operation. 

* Power off safety feature. * Factory New! 

* Compact design. Factory Perfect! 

* Metal housing. 

* BTU's: up to 5200 BTU/hr. ^. кы 

* Power: 120 volts, 60 Hz, Mfg. Sugg. Retail: 


800-1500 watts. $119.00 
* UL listed. 
. Made in USA. 
* Model #: EH17-2742BK. $ 
* Dim.: Approx. 6" x 5-11/14" | 


x B-3/4". 
* One Year Warranty! Item No. B-1446-127755 


Insured Ship/Hand.: $12.00 


B-286 LAPTOP 
COMPUTER WITH 20 
_MB HARD DRIVE 


XT TURBO IBM 
(LLL XT TURBO IBM BONDWELL 


COMPUTER SYSTEM 


* 80286 microprocessor operates at 10 Mhz. 

* 1 MB user RAM expandable to 1.5 MB. 

* 20 MB Winchester Hard Drive. • One 1.44 MB 3.5" 

Floppy Drive. 

* 10.5" Supertwist LCD Backlit Screen, (640 x 200 
graphics resolution). * 1 Centronics parallel port. 

* 1 RS232 serial port. • External 5 1/4"- З 1/2" disk 
drive port. * NTSC composite port. 

* RGB1 Color Part. 


* Built-in rechargeable battery. ai 
* AC power adapter. Mfg. Sugg. Retail: 


* MS-DOS 3.3. $3,695.00 
* GW-BASIC 3.22. аА : 
* Easy 1.5 Word Processor 


and Dictionary. $ 
* Weight: approx. 15.4 Ibs.- : 
* 1 Year Warranty! ' 


* Factory New! Item No. B-1446-128223 
Factory Perfect! Insured Ship/Hand.: $19.00 


* 20 MB Hard drive. * One 720K 3-1/2" disk drive. 
* 640K. * 8088 16 bit Paid d at 7.16 MHz. 
| * 84-key keyboard. * Mouse ро 

* 14" high res. B&W monitor. "Mfg. Sugg. Retail: 


* High res. graphics: 640 x 200. $1 ‚849.00 
| * MGA compatible. * Parallel 
| interface. * MS-DOS 3.2, 


MS-DOS Manager, GW-BASIC. 4 
• Dim.: 13"W x 14.5"H x 11"D. $ / 99 
* Model #:EZPC20 plus 


EZAA upgrade. Item No. B-1446-117721 
* One Year Warranty! Insured Ship/Hand.: $29.00 


DUAL BAND 
RADAR DETECTOR 


DISC PLAYER WITH 6- — 


ae jM REMOTE COMPACT SViNSONUS) — Em Ei ROADMASTER 


ju zi: DISC AUTO CHANGER "HEADLESS" 

LT ELECTRIC GUITAR [da 
Jam like a star with this * Dual 
"Headless" Electric conversion 
Guitar by Synsonics. superheter 
Just plug into your am- odyne. 
plifier and play! Its * Highway/ 
state-of-the-art design City 


portrays a leader in mu- 
sical instruments! 


selector switch. * Audio signal source buzzer. 
* High gain receiving antenna. 


* Remote control CD player .« High resolution 3-beam Many musicians prefer * 12 volt dc power cord jack. 
laser pickup. * 16-bit linear D/A converter. g its headless style, you * 5 LED signal level indicator. 
* 6-disc auto-changer system. will too! * As radar signal increases , 
* Random 32-selection multi-disc playback programming. more LED's light up. 
* Full-function wireless remote control. * Compact and powerful! - Detection bandwidth: +100MHZ-X- B AND 


* Program skip keys allow fast selection of desired track. M „ High output dual coil Кир. 
* Fast forward or backward manual search. ! ME | ia 

| | - * Volume an ntrols. 
• 3-way repeat (one/all/program), * Multi-function Volume and tone controls 


+200 MHZ- K-BAND. 
* Receiver gain: 100 dB 


fluorescent display. * Front-loading disc magazine » New finger-tip tuning. | minimum. Manufacturer's 
System.  * Biggs T Mfg. Sugg. Retail: ° Siac ong eg Mfg. Sugg. Retail: * Dash or visor mounting. Suggested Retail: 
response: 20-20,000 Hz +1 dB. | : | | | | 

« Dim.: 17-1/8°L x 4"W $329.00 pen; mir m $1 39. 95- * 90 Day Warranty! $249.95 


* Adjustable neck 


TE : High gloss finish. onan price | "ее 


* Weight: 11 165 


- Model #: PD-500M. $ * Triple plated chrome parts. $F $ id oo Detector. $ 
* Factory serviced, | * Jack to all amplifiers. * SPINY сір. | |j: 
but like new! » Model #: HL200T * 1 power cord 
90 Day Warranty! Item No. B-1446-128363 ана Item No. B-1446-122367 with fise: X Item No. B-1446-124967 
Insured Ship/Hand.:$7.50 @ * 90 Day Warranty! Insured Ship/Hand.: $6.00 ° Insured Ship/Hand.: $5.50 


FOR FASTEST SER VICE рии PLEASE SEND ME: DELIVERY TO 48 U.S. CONTINENTAL STATES ONLY 


CALL TOLL FREE m/w ашшы ow) ary] vescription | meme — [sw | Price | 
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Find your dream home in these six exciting 
volumes packed with proven, innovative 
home designs. Order your favorite category, 
or send for the complete collection, with 
over 4,050 illustrations in 1,136 pages! All 6 
books for only $19.95! 
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FREE! 


Purchase two or more of 
our planbooks at regular 
price and receive free this 
NEW DESIGN PORTFOLIO 
featuring 75 of our newest 
creations. Also sold 
separately at $3.95. 


Satisfaction Guaranteed! Credit Card 
Orders Call Toll-Free 1-800-322-6797 


One of the only other sources of light 


with a warranty 


Dept. BK. 23761 Research Drive, Farmington Hills, MI 48024 
| Please RUSH by return mail (check choice): 


| 

| 

Г] (1) 315 ONE STORY HOMES | 
(under 2,000 sq. ft.) $4.95 | 

C (2) 210 ONE STORY HOMES (over 2,000 sq. ft.) $4.95 | 
Г] (3) 150 1-1/2 STORY HOMES $3.95 | 
LJ (4) 360 TWO STORY HOMES $6.95 | 
0 (5) 215 MULTI-LEVEL HOMES $4.95 | 
| Û (6) 223 VACATION HOMES $4.95 | 
Г] (7) NEW DESIGN PORTFOLIO $3.95 | 
| О SEND ALL 7 BOOKS AT $19.95 (A $34.65 VALUE!) | 
| 


| Мате 


| Address 


| 
| o 


| їп Canada, айа 20% to above prices 
and mail in Canadian funds to: Amount Enclosed 
| HOME PLANNERS, INC. Add $2.00 for Postage 


. State. Zip 


| 20 Cadar St. М. Mich. residents 
„ Kitchener, Ontario N2H2WB add 4% sales tax. PSM9Y 


Not only are Big A Halogen Headlights 40% brighter than regular headlights. 
They are also backed with a Lifetime Warranty. If they should ever fail, Big A 
will replace them, free, as long as you own your саг“ Try finding a set of regular 
headlights with a warranty that shining. Contact your nearest Big A Auto Parts 


S TA i җе 
mm | 4! 
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Store for details. 


A limited warranty. 
Certain limitations and validation requirements 
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“Pick one up and thump it with your 
knuckles,” a celebrated chef once wrote 
of testing a watermelon for ripeness. 
“If it sounds hollow and resounding, it 
is probably full of juice." 

If a Georgia chemist's experiments 
bear fruit, however, melon lovers will 
thump no more. Gerald Dull, a chem- 
ist for the U.S. Department of Agri- 
cultures Russell Research Center in 
Athens, Ga., and his colleagues Ger- 
ald Birth and Richard Leffler have de- 
veloped a way to measure a melon's 
ripeness using near-infrared light. It's 
more accurate than thumping and 
doesn't damage the fruit. 

"Right now the consumer doesn't 
have a ghost of a chance of finding out 
how ripe a melon is," Dull explains. 
"You just can't guarantee sweetness. 

“In a day, a melon goes from not good 
to sweet on the vine," he adds. Pick- 
ing the fruit at just that time—and be- 
fore it rots—can be tricky. “So farm- 
ers err on the early side," Dull says, 
sending unripe fruit to market. 

А melon's sweetness and flavor come 
from its soluble solids, which are ap- 
proximately 80 percent sugar. Dull 
measures the amount of these solids 
by flashing near-infrared light into the 
fruit. At these wavelengths, Dull and 
his colleagues found, light absorbed by 
the melon indicates carbohydrates are 
present, including sugar. By analyzing 
the light radiated back from the fruit, 
he can calculate the percentage of sol- 
uble solids inside the melon. 

To obtain a stronger, more measur- 
able light signal, Dull positions two 
light detectors on the melon at an 
angle of 30 degrees from the axis of 
the light beam. This technique allows 
him to leave the fruit intact. 

In the lab, Dull can predict within 
one percent the sugar content of hon- 
eydews. Cantaloupes, with their thick 
weblike rind, are more difficult to mea- 
sure accurately. 

The next step, says Dull, will be to 
scale down his two-cubic-foot equip- 
ment, allowing researchers to take it 
out into the fields. "Someday we'll get 
it down to a cigarette-pack-size micro- 
processor, with a flashlight-size detec- 
tor" Farmers could then use his method 
to pick only truly ripe melons. Whole- 
salers could sort out prime melons be- 
fore passing them on to stores or could 
affix labels notifying consumers of the 
melon's sugar content.—Judith Yeaple 


What does it take to һе the 
world's best 
in-home exerciser? 


It takes a total-body | independently Adjustable Upper Body 

exerciser. A machine capable of кнн 

7x к-с я р T Upper body exerciser works extensor muscles of the 
exercising all the major muscle back, trunk rotators, biceps, triceps, shoulders, chest 

OUDS in vour body. not simpl and upper back unlike stairclimbers, rowers and 

group y | у» . р y treadmills. 
your legs like treadmills exercise 
bikes and stairclimbers. 


It takes an aerobic 
exerciser. А machine that 
utilizes enough muscle 
mass to readily 
exercise your heart, 


Electronic Feedback 
Speedometer displays 
elapsed workout time, 
speed and distance 
traveled at a glance to 
optimize your workout. 


not simply de. "d — 
specific muscle 1 p" E d i | 4 ar RP OS! Өг | | 
lik TTE ue IC. Natural upright position exercises the 
groups пке Wels skeleton in addition to muscles unlike 
machines. treadmills and rowing machines. 
It takes a weight- 


bearing exerciser. A 
machine that utilizes the 
standing position to exercise 
the joints and long bones of the 
skeleton, not simply a few 
muscle groups like sit-down 
exercisers. 

It takes a safe 
exerciser. А machine that 
can't damage your knees 
like stairclimbers, or 
your back 
like rowers, 
or throw you 


|. £ Independently Adjustable Lower Body 

| / Exerciser 

. |j Exerciser works hip flexors, gluteus muscles of the 
a. buttocks, thighs, hamstrings, knee extensors, ankles 
and calves. 


Non-Jarring Motion 

Smooth, jarless aerobic motion ensures maximum . 
workout efficiency while eliminating the risk of injury 
to knees, shins and back. 


Smooth, Quiet Operation 

Rugged wooden skis glide on hard, 
rubber rollers to ensure smooth, quiet 
operation. 


off like treadmills. Adjustable Elevation 
It takes a | Adjustable front legs raise the 
stimulating " front of the machine to intensify 


your workout. 


exerciser. А machine that's 
exciting and recreational to use. Patented Flywheel 
Not monotonous and repetitive A Patented flywheel and one-way clutch mechanism 


E | А provides continuity of motion making vigorous exercise 
like so many other machines on more pleasant and easier to sustain. 
бетаге... 1 1 1 1 1 1 | 0005 05050505251 Lc 


æ | Free Brochure & Video | 
It takes a NordicTrack. | сап Toll Free 1-800-328-5888 | 
Exercise machines don't get any better than this. | о PEN o i4 RS ا‎ | 
L] Also a free video tape LJ VHS LJ BETA | 

Lee ———————— 
и | Street La ES che | 
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А СМІ Сотрапу | Phone ( و ا‎ 
141 Jonathan Blvd. N. * Chaska, MN 55318 


Make repairs a snap with 
the most comfortable and 
versatile Hot Melt Glue Gun 
going. The unique design keeps 
heat flow away from handle so it 
doesn't get too hot to handle as 
others do. 

Bond almost anything permanently in 
60 seconds without the need of mixing 
or clamping. You can replace bathroom 
tile, repair leather goods, toys, seal pack- 
ages, fix furniture, glue picture frames, and 


“бау, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Burned again 


The NAP-Z20 engine in my 1984 Nis- 
san pickup has a problem with the dis- 
tributor cap and rotor contacts getting 
burned. I’ve replaced the cap and ro- 
tor several times now, but each time, 


after about 2,000 miles, the engine de- 
velops a low-speed miss, andI find the 
cap and rotor contacts burned. 

Ray Franco, Aloha, Ore. 


First, you should check the gap between 
the rotor and the cap: It should be no 


Go Ahead, 


Make My Day... 


` HOT MELTS 
GLUE 
GUNS 


it's the ideal tool for arts and craft projects. ET AN J og 


ARROW FASTENER COMPANY, INC. ` 


271 Mayhill Street, Saddle Brook, NJ 07662 
In Canada: Jardel Distributors, Inc., 6505 Metroplitan Blvd. East, Montreal H1P 1X9 Quebec. 


: Copyright 1988 Arrow Fastener Company, Inc. 


more than an eighth of an inch. Also 
check the alignment of the rotor to the 
matching rotor contacts. There should | 
be overlap. Perhaps there’s an incorrect 
rotor-cap combination. If oil fumes get 
into the cap and there’s no provision 
for venting ozone, burning can result. 
You could drill vent holes in the cap, 
but you must consider the ramifications 
of allowing water entry. 


Knocked cold 


My 1988 Dodge van has a 318-cubic- 
inch displacement engine with 15,000 
miles on it. We burn 89-octane gaso- 
line, and most of the van’s driving is 
done on open highways. About one out | 
of five cold starts causes a valve knock, 
which usually ceases after a minute 
of idling; one time it continued for five 
miles of gentle driving. My dealer says 
that I should use an additive in the 
oil. What do you think? 

Roger Pfost, Taylors Island, Md. 


| Your engine should not knock on cold 


start. Start the engine and wait 60 sec- 
onds until the oil pressure rises, then 
drive away. T here's a big difference be- 
tween engine-bearing knock and valve- | 
lifter knock. There's nothing you can 
do for engine bearing knock—it's a cus- 
tom job—except when the factory builds 
in too much clearance into the bearing. 
With hydraulic lifters, the only fix for 
knocking is to replace the lifters. 


More tow power 


I'm looking to get more towing power | 
out of my motor home. It has a Chrys- 


| ler 318-cubic-inch displacement engine 


with a two-barrel carburetor and dual 
exhaust. Should I install new headers 
or try a four-barrel carburetor? Help | 


| me make the right choice. 


John Flovin, Orangeville, Calif. 


Assuming the changes are legal, both 
modifications will help. But you'll need 
to replace the intake manifold if you 
add the four-barrel. I believe that com- 
ponents from aftermarket manufactur- 
ers such as Holley or Edlebrook would 
be better than those from Chrysler, 
though Chrysler has engineered a four- 
barrel carburetor for this engine. А cam 
with a more aggressive profile would 
also help. It depends on how much more 


| power you want and how much money 


you want to spend. 


Filtering down 


If most oil filters have the same size 
threads and the same gasket base, why 
are there so many different filters on 
the market? 

M. B. Kennedy, Prairieville, La. 


Filters may appear to be interchangea- 
ble, but to stay out of trouble use only 
the filter that the manufacturer recom- 
mends for your specific engine; avoid 
bargain brands because they can cost 


| more in the long run. 


Cold steering 


The steering wheel on my 1986 Chevro- 
let Cavalier is hard to turn in cold 
weather. As soon as the car warms up, 
the steering returns to normal. My me- 
chanic says I have to replace the steer- 
ing rack. Could it be a seal or some- 
thing else? 

Tom Haughey, Omaha, Neb. 


You're on the right track. The steering 
rack has seals that get tight when cold. 
It is my understanding that General 
Motors has been repairing or replacing 
bad steering gears in situations simi- 
lar to yours. 


Pursuit stall 


Our 1988 Chevrolet Caprice police cars 
equipped with 350-cubic-inch V8 en- 
gines have a major problem if they sit 
at idle with the air conditioner on. The 
cars accelerate to 35 mph normally, 


then stall. What can I do to alleviate | 


this problem? 
Dana Durec, Hadley, Pa. 


My guess is that your problem is caused 
by the exhaust system heating the fuel 
line. This can cause the fuel to get to 
about 105 degrees F, hot enough to boil 
fuel in the carburetor bowl. Try using 
rubber/fabric fuel lines instead of metal. 


If that doesn't work, shield the line from 


the exhaust system's heat, or add air 
ducts to cool the fuel pump or carbure- 


tor bowl. 


| Two-stroke Festiva 


| I have been watching this little engine's | 


Is Ford going to power the 1990 Festiva 
with the Orbital two-stroke engine? 
M. J. Michaels, Anaheim, Calif. 


progress closely. lve seen nothing that 
indicates any auto manufacturer is 
ready to use the two-stroke engine de- 
sign, despite licensing agreements and 
Orbital setting up a plant in southern 
Michigan. The first product from this 


piant will be outboard boat engines. 
Even if the deal on car engines was 
made today, it would take about 2' 
years to produce the first engine. 


Overloaded Dakota 


I have a 1988 Dodge Dakota pickup 
truck that I haul a 600-pound pres- 
sure washer in. When loaded, the rear 
squats, causing the front tires to wear 
on the outer edges and shine the head- 


find aftermarket air shocks or helper 
springs. What can I do? 
Glenn Randle, Charlotte, N.C. 


With the truck fully loaded, weigh the 
front and rear axles, and compare with 
axle capacities. Heavy-duty scales of this 
sort are available at roadside weigh sta- 


tions and most truck stops. If the truck | 
is overweight on the rear, move the load 
forward. Heavy-duty springs or air lifts 
are available as aftermarket parts, but 


lights too high. I haven't been able to 


| ences on unusual how-to: 


if you operate the rear axle over the | 
Continued | 


` WORKING 
BOOKS! 


Blacksmith Shop & Iron Forging 
Great 1906 technical school textbook. Forge 
everything from tongs and chain to steam engine 
reverse shafts and rudder frames. Beautifully il- 
lustrated! Both basic & unusual projects! Popular 
рарегзаск 6.50 


Classic 1896 text provides all formulas and rules of 
| thumb for steam engine design. Use a calculator and 
ч '| this paperback to design = | 

: the engine you want to 


\\ | i i W 
Gas Fired Furnace 


plete detailed instructions, 
photos & drawings. Best-sell- Incredible two volume set 
ing paperback. $9.95 from 1906. Build cameras, 
^ UT phonograph, hydraulic ram, 

» -> Geissler tube, micro- 
- scope, batteries, lenses, 
much, much more. Clas- 
SiC how-to reference. 
Over 1000 pages. Two volume 
set $34.95! | 


by George Hopkins 


Build low-cost safe furnace to build! — $9.95 if 
melt aluminum, brass, even i ۱ TA 
20 pounds of castiron! Easy to Experimental | @ 
build. Proven design. Com- Science m 


HUNDREDS 
of other books! 


BUILD A LATHE! 


Build a precision metal cutting 
lathe with hand tools! No pre- 
cision equipment needed! 
Cuts steel to .001" inch. Large 
“2, capacity! It's true! Complete 
detailed plans, photos z text! 
Best- seller! on Only $7.9 
NEN Шш 


Lindsay 
| Publications | 


| Вох 12-ESA, Bradley IL 60915 J 
iL Order enclosed. | want it here yesterday! 


Tn Send a catalog! I've enclosed $1.00 U.S. & 
( Canada. ($4.00 foreign airmail) 


i Name | 


Discover hundreds of rare, 
top quality paperbacks, text- 4 
books, and industrial refer-~ 


casting metal, machine shop, engine con- 
struction & repair, electroplating, machine 
history, machine design, steam power, black- 
smithing and much more. Send $1.00 ($4.00 
foreign airmail) for your сору of this giant 
catalog. Sent free with order from this ad. 


How to Place Your Order 


Send your name, address, a list of books you 
want, the total cost of the books, plus 75€ for 
the first book and 25e for each additional 
book for shipping and handling. Send check, 
money order, Visa or Mastercard numbers & 
signature. IL residents add 6 1/4% sales tax. 
Money back guarantee on all books! Order 
today! See what you've been missing! 


{ Street 
City 
State Zip 
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CATALOG SHOWCASE 


A selection of catalogs and booklets avail- 

able from a variety of dependable companies. 
This section makes it easy to get as many as you 
want with just one coupon. Simply check the cata- 
logs you want; the numbers in the coupon at the end 


of the section correspond to those in the ads. 
Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 
stamps or cash, please. 


Wholesale Prices, 
Large Selection 


1 اا اا‎ FF ыы! 
Home Entertainment 
Buying Guide 
ET Wholesale prices on country's 
largest selection of top name- 
brand audio, video, TV, car-stereo, 
For yourself, your family, your Шы ; home-office equipment and 
home, your car and your Mir ire o зу... —— B tape. 48-hour delivery service, 
friends — with both the lowest "Vege | 30-day exchange/replacement. 
catalog prices and your satisfac- Sony, Technics, Denon, Mitsu- 
tion GUARANTEED! Select from bishi, Bose, RCA, Panasonic, 
nearly 200 items, then try what JVC, Infinity plus 72 additional 
you like for up to ЗО days before outstanding brands. 5-year 
deciding whether to keep it! warranty service at your local 
Many exclusive products. Send: service center. Toll-free ordering 
for catalog —price refundable hot-line, Visa, MC, Discover. 
with the first purchase. $2.00 $2 refundable with first order. 


The Newest Innovatlve 
Products... 


A н ` 


SUMMER SALE 


4 Whole-House Electro-Chemical 
Surge Protection 


CARE AND FEEDING OF 


ELECTRONICS AND MOTORS: Now a reference guide and 


catalog showing breakthrough 
technology. Understand how the 
cumulative effects of surges, 
spikes and transients damage 
electronics, microchips and 
motor windings. Genesis Tech- 
nologies offers a complete line of 
protection for Home, Business or 
Industrial applications. Special 
section on the new Sine Wave 
Tracking Protector series with 

an incredible 4/2 nanosecond 
response time. Call 800/93- 
SURGE (USA, Canada/9 am to 

9 pm EST).FREE 


A Reference Guide to 
Whole-House Electro-Chemical 
Surge Protection 


Protect Your Electrical Equipment 
From Damaging Transient Voltage! 


Do Your Own Picture Framing 


f | New Technology to Protect 
* You Home 

. You Business 

« Inchustricl Applications 


Graphik Dimensions, Ltd. Picture frames...The most extensive selec- 
tion of quality domestic and imported picture frames... for less. 
Choose modern metallics, luscious lacquers and classic woods, with 
linen, burlap or suede liners. Pick traditional, contemporary, Oriental, 
Scandinavian or rustic frames. Art and photography books also avail- 
able. Order the full-color catalog from America's premiere discount 
frame source. Frames shipped within 48 hours. $1.00. 


Genesis "Technologies, Inc. 
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Brand Names for Less... 


Bigger than ever, the 1989 
SURPLUS CENTER catalog has 
120 pages of savings. All types 
of electric motors (AC, DC, gear 
reduction). Air compressors and 
T accessories. Wide variety of 
Order Toll-Free dm pressure washers, hydraulic 
800-228-3407 + pumps, valves and cylinders. 
ынчы учымны nonin: г. Burglar and fire alarm systems. 
چ‎ Standby power generators, 
surveying instruments. Surplus 
Center is your one stop equip- 
ment headquarters. FREE 


The Command Post, Inc. 


Everything needed to play Paint- 
ball (Adult version of Cowboys 
and Indians) and a lot more fun! 
Over 100 different paintball 
guns; over 500 accessory items. 
Plus AirSoft replica guns, knives, 
swords, blow-guns, slingshots 
and airguns. Giant new 84-page 
full line catalog. The Command 
Post has it all! $3.00. 


А selection of catalogs and booklets avail- 

able from a variety of dependable companies. 
This section makes it easy to get as many as you 
want with just one coupon. Simply check the cata- 
logs you want; the numbers in the coupon at the end 


NORTHERN "Where the Pros and 
Handymen Shop" 


Save 20—50% on a wide variety 
of name-brand power and hand 
tools, air compressors and air 
tools, 3—23 HP gas engines, log 
splitters, chain saws, pressure 
washers, trailer parts, pickup 
accessories, winches, genera- 
tors, welders and more! FREE, 
colorful 136-page discount 
catalog from NORTHERN— 
“Where the Pros and Handymen 
Shop.” (800-533-5545) 


9 
A Woodworker's Guide to 
Machinery... 


This 24 page catalog includes 
pictures and descriptions of 
most any machinery you might 
be looking for. Table saws, 
lathes, drills, shapers, sanders, 
jointers and much more. In the 
past 12 years we have put 
together a fine quality selection 
of supplies and tools for every 
woodworker. Professionals, 
commercial, or just the home 
handyman will find something 
priced just for his need. Call for 
your free copy today. 
1-800-845-9356. FREE 


A Showcase for your Catalog 

If you've got a catalog or booklet and you want 
to get ії into the hands of active, affluent 
consumers, it belongs in Popular Science's 
CATALOG SHOWCASE. You'll reach a market 
of 4.4 million readers* who use the magazine 
when they're ready to buy. To find out how 

you can be in future editions of CATALOG 
SHOWCASE, send for free information. 


*1989 SMRB 


CATALOG SHOWCASE 


of the section correspond to those in the ads. 


For Performance 
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Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 


stamps or cash, please. 


8 BARNES & NOBLE Bookstores 


Satisfying booklovers since 
1873, this unique catalog from 
the "world's largest bookstore" 
brings you hundreds of hardcover 
and paperback book bargains in 
every conceivable category, from 
home improvement and garden- 
ing to astronomy and computer 
technology. Also offered are 
records and tapes, videocas- 
settes, and desk accessories, 
available exclusively from Barnes 
& Noble—with savings up to 
80% off publishers' prices. 
30-day money back guarantee. 
U.S. $1.00 


Traffic Radar 


Free information from Cincinnati 
Microwave explains the princi- 
ples behind traffic radar, includ- 
ing limitations that can result in 
incorrect speed readings. Also 
includes information on Escort 
and Passport radar warning 
receivers, which are only sold 
factory direct. Call toll-free 1- 
800-543-1608. 


Free Trial Issue 

Exclusive PullOut " Plans! Full- 
size shop plans (16x22) in each 
issue. 


Popular Woodworking magazine 
is loaded with plans for furniture 
and gift projects. There's also Jig 
Journal, Tricks of the Trade, Focus 
on Carving and The Turner's Page. 
We'll send you our next issue of 
Popular Woodworking. If you like 
it, you'll pay $17.00 for a year's 
subscription. If you don't, you'll 
return your bill marked "Cancel" 
and keep that first issue FREE. 


Shop at Home lor Guaranteed 
Car & Truck Care. umts 


4 = Am [E 
mu SUPER 


AT LOW DISCOUNT PRICES! 
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I (31 $2 O6 $3 
- 02 $2 [17 FREE 
g 03 $1 [)8 $1 
I 04 FREE [19 FREE 
- [115 FREE [] 10 FREE 
g Name (please print) 
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Car and Truck Care 


$1.00. 


$1.00 


The Latest Audio and Video 


Best Tools of the Trade... 


The Japan Woodworker's 80 page 
catalog is loaded with the best 
tools you can get your hands on. 
We offer the world's largest 
selection of Japanese handsaws, 
water-stones, chisels, hand- 
planes, carving tools, cutlery and 
garden tools. See our TOOLS AS 
ART section for the most expen- 
sive hand tools available. Send 
for 1990 catalog and all supple- 
ments for the next two years. 


U.S. Auto-Tech's catalog 
features new and innovative 
items to help save money, extend 
the life of your car, van, or light 
truck and enhance its value. 
Renowned Slick-50 Friction 
Reducers, American made 

Lazer portable air compressors, 
Kolorkey—the only carnauba car 
wax that comes in colors—Wolf 
and classic accessories, and 
dozens of other innovations lead 
the list of quality offerings. Order 
your full-color catalogue today! 


Equipment 


You'll find hundreds of compo- 
nents from dozens of the top 
brands in the latest Crutchfield 
catalog: Home audio, car stereo, 
alarm systems, video, tele- 
phones. Full-color photos, com- 
plete description and exclusive 
comparison charts give you the 
information you need. Our dis- 
count prices make Kenwood, 
Sony, Pioneer, Bose and other 


TIMBERLINE |“ 
GEODE SIC | Build YourOwn Dome 


quality brands affordable. Send |. ROKAN 


for your copy today. $1.00 


О 11 
[112 
О 13 
[] 14 
[.]15 


FREE 
FREE 
$1 
FREE 
$1 


1-800-34 


[116 $8 
[117 $1 
О. 18 FREE 


City & State 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 


— uF 
_ Маме FAN (218) EMO | World Wide FAX (215) 644-0560. 


иш шш ша шиш шш иш иш шш шн m m m иш иш иш Um m m m um uo gm um FILL IN COUPON АМО MAIL TODAY m m m m m m m m шш иш eee иш иш иш eee 
POPULAR SCIENCE PO. Box 5131, Pittsfield, Mass. 01203-5131 
Note: Poeuan Science Massachusetts address is for Catalog Showcase only. 


Please send the items checked below. | am enclosing $1 handling charge (any num- 
ber of items per coupon) plus amount required for priced items. Orders will not be 
processed unless accompanied by the $1 handling fee. Do not send cash. 


Great Gift Ideas... 


Literature describes water 
purifiers ranging in size from 12 
oz. portable units to residential 
and 26 GPM total supply sys- 
tems. Purifiers remove Giardia, 
asbestos, chemicals and foul 
tastes and odors. Made in 
U.S.A. General Ecology, Inc., 
151 Sheree Blvd., Lionville, PA 
19353, or 1-800-441-8166. 
Free. 
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Our Dome Home Kits are 
designed for beauty, strength and 
incomparable energy efficiency. 
Many sizes and styles available. 
For the Do-It-Yourselfer we also 
offer our Heavy-Duty Connector 
System and lumber cutting plans. 
Over 100 pages of color photos, 
floor plans, assembly instruc- 
tions and more. $8. Timberline 
Geodesics, 2015 Blake St., 
Berkeley, Calif. 94704. For 

Visa or MasterCard orders call 
(415) 849-4481. 


8 
FREE AUTO TOOL CATALOG 


Restore your favorite car with 
Eastwood's Specialty Restoration 
Tools. Over 100 color pages of 
welders, sandblasters, buffing 
kits, rust removers, paint sup- 
plies, and much more. FREE ONE 
YEAR SUBSCRIPTION, UP TO SIX 
ISSUES! We know you'll be satis- 
fied—30 Day Money Back Guar- 
antee On All Eastwood Products! 
The Eastwood Company, 580 
Lancaster Avenue, Box 296- 
PSB9, Malvern, PA 19355. In 
USA & Canada Call Toll-Free 
1-800-345-1178. 


THIS COUPON EXPIRES JANUARY 31, 1990 8 
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“бау, Smokey—coninuea Introducing 


maximum load expecta shorter life for | 
the axle. 


Gas-guzzling pickup 

My 1988 Ford Ranger V6 engine has the ultimate solution to 

had disappointing gas mileage. Even rotary trimmer line problems 
though I rarely drive in the city, I have e No more trouble with trimmer 

difficulty obtaining the fuel economy line — never buy line again! 


figure on the vehicle's sticker. 
D. H. Baun, Petersburg, Ohio 


ө Easy to install on your 
gas trimmer. 


Vehicle weight, terrain, road speed, and ө Cuts through tough weeds, 

driving habits are all factors in getting briars and grass. 

the most out "i pees чо: of gas. As- e Keeps your rotary trimmer 

suming you have been doing your part : ; 

їп obser ph these criteria, there isn't in business. | ONLY 

much the dealer can do legally to boost FE ADER GALE TODAY $21 95 
mileage. To get the best fuel economy, 1 -800-262-51 22 û. 
all the engine's sensors, wiring, and Call for dealership i | i 

computers have to be operating at 100 ( ud p inquiry) 

percent. Check around and see if your 

mileage is close to other similarly )ViSA ( ) MICH 

equipped Rangers. If your truck has an ( ) Check enclosed for $21 95 plus $3.00 "— and ттн 
automatic transmission, check the speed Т т 

at which the shifts occur. The shift ТЕШКИЛ ي‎ . 
points are critical to gas mileage, and Hé: —— e ا‎ —— 
they are stated in your truck's manual. Street 

Gold strike Lap qn gp qr am 


Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 


I recently purchased a 1984 Buick Cen- 
tury with a three-liter V6 that had | 
| 20,000 miles on the odometer. After 


changing the oil I noticed pencil-point Chill Buster Window Insulating 


gold specks at the bottom of the oil 


drain container. What causes this, and | = 
is it a bad sign? Systems Stop Wind And Cold 
Joe Bennet, Hazleton, Pa. 
Low cost and easy to install. Made for Commercial — Industrial — Residential use. Chill 


Gold-colored specks in the oil is bad Buster Systems are fast and easy to install. Guaranteed to increase comfort and lower 
news. Take a look at the pieces of metal heating costs! 

and try to determine from their shape € Low Cost 2-Sided Tape On Kits ® Low Prices Because You Deal Factory Direct 
and color where they came from. I . € Fast And Easy Insulating Kits ® Most Sizes And Lengths In Stock 


believe you'll find that unusual engine- 
bearing wear is the cause. 


Self-Adhesive Interlocking Fasteners 
Add Clean, Crisp Look To Insulated Windows Made of high impact styrene. A 


clean, smart reuseable snap made 


: “ГӘ 50 Feet Stock FS-102 Cost $1095 OEE salto dci 
Dangerous parking | У М 75 Feet Stock FS103 Cost $16.25 ed ы e нае 
E parking EU V icc Feet Stock FS104 Cost $2198 BMA tutelae Do 

Is it dangerous to park a car on a grade : = = | p 
with the transmission in P, but with- p Double Sided Acrylic Tape MAIL IN ORDERS 
out the parking brake engaged? (aq Made specially for window insulating systems. | Add 15% To 

Jose Lenz, Rio Piedras, Puerto Rico ait Fact, Eauy ki durable bond to plastic window film. Total For P&H. 

| y Installation: 

| | т | V2" wide and 110 Ft. ung Stock T-101 Cost ош ы 45 |, | 
Failure of the automatic transmission | L— ED ERIT DAE 
to hold in the park mode is rare, but it f 
train configurations, there is no across- | designed window ow ring systems ORDER TOLL FREE: 

i PITE : _ ts o clear, tough, inside, a i | 
the-board answer to this potential prob aa DUM 1-800-325-2826 
‘ет. їп ту Opinion, ALWAYS use the shrinks to form tight seal with household 8:30 am to 5:30 pm EST 
parking brake anytime the car is parked hair dryer. | zi VISA-MasterCard-Amex 
on a grade. Order FADE To Insulate All Your Windows! Minimum Charge $15.00 
Got a car problem? send it to "Say, Smokey—,'' POPULAR | GrH. | 40IN.wiDE | 501N. WIDE | 601N. WIDE | 84IN. WIDE | 
SCIENCE, 2 Park Ave., New York, N.Y, 10016. All letters are | | 40 FT. | PF-401 $ 875 | PF-501 $1095 | PF-601 $1395 | PF-801 $1645 | 
read, and those of widest interest are answered in this col- 80 FT. | PF-402 $16.45 | PF-502 $19.75 | PF-602 $2195 | PF-801 $28.45 
umn. Due to the large volume of mail, Smokey cannot reply 120 FT. | PF-403 $21.95 | PF-503 $2745 | PF-603 $32.95 | PF-B03 $39.45 


to letters not selected for publication. OUR GUARANTEE: Should you not feel satisfied, keep the portion you have installed and return | Energy Arsenal, Dept. PS-11 


the unused portion within 15 days for a complete refund less postage and handling. PO. Box 2792, Ivyland, PA 18974 
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GOLD AND PRECIOUS METALS MERCHANTS* 
Will buy your scrap... D Gold 
Ex © Unwanted Estate or 
damaged jewelry 
| © Dental Gold 


Start your own money making business! 


D Silver 
ode n о Palladium 
Hight st Prices Paid 
WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 
Purchaser becomes owner of goods received. 
All metals to be melted down and considered 
scrap. Record of transaction to be enclosed. 
Print in block letters & include you parcel, your 
name and full mailing address. Send to: 
Fax: (416) 727-7579 
(In U.S.A.) (In Canada) 
S.G. & P.M.M Ltd. S.1.G. & P.M.M Ltd. 
Dept. A Dept. A 
421 Center Street 301 Sheppard Ave. W. 
Lewiston, New York Willowdale, Ontario 
14092 U.S.A. M2N 1N4 Canada 


Get in on the PROFITS.» Be’ 
in SMALL ENGINE = 


Service and repair: 


BEAT АТОМ! Work part time, full time right at home- we help you every step of the way. 


No experience necessary. 
You don't need to be a ‘born mechanic’ or have 


In just a short time, vou can be ready to join 
one of the fastest growing industries in America 


... an industry where qualified men are making BENE ехрегиясе. If y TENA read, you cam master 
from $25.00 to $30.00 per hour... and that's just this profitable trade right at home, in your spare- 
for labor. Parts, engines and accessories add even time, without missing a single paycheck. Lessons 
more to the profits. Because the small en- are fully illustrated — so clear you can't go wrong. | we 
gine industry has grown so EP. | We guide you every step | NEW IMPROVED 2-PIECE SEAT MODEL 2000 
quickly, an acute shortage of of the way, including tested | | BRIKE™ PUTS A NEW DIMENSION IN FITNESS 
qualified Small Engine Pro- and proven instructions on | BRIKE'S" patented technology means you simply lean your 
fessionals exists throughout how to get business, what | body to steer. The seat and nent yee swivel as one unit on 

| rubber dampened pivot points. Cambered rear wheels allow 
the country. When you see to charge, how to get free | hard comeing. Shimano coaster brake, standard bicycle 
how many small engines are advertising, where to get | components, leg adjustability, and comfortable fiberglass 

| : | | seat give years of durability. All models differ only in size and 

in use today, it's еазу to supplies wholesale . . . all color. Experience fitness, fun and recreation riding tomorrow's 
understand why qualified the "tricks of the trade’... technology today. Order now! 


men command such high all the inside facts you MODEL WHEELS AGES ColoR COST sHPG.- 
prices — as much as $49.95 A A : NE needtoassuresuccessright | DOE NES Metallic 0. Blue ог Gold. $249.99 $м 
for a simple tune-up that | from the start | 1200- — 42 4-2 Metallic Peat White — 5414999 $42 


takes less than an hour. 
65-million small engines 


Learn At Home In Your Sp are Time. | А | йу 
| 15152 5 W. 72nd Ave FULLY WARRANTEED, MOSTLY ASSEMBLED 
Portland, Oregon 97224 UPS SHIPPABLE VISA, NL OR LG 


INCREASED INCOME | 


(503) 484-0185 FOR ORDERS ONLY (800) GO BRIKE F11 
are in service today! | — : 
That's right — there are over sixty-five million “I've had about 8. MW LU Ame OR mue ul C р: 
2-cycle and 4-cycle small engines in service years experience re- 
across the U.S.A. That's the official count from pairing small en- ; 1 | 
the Engine Service Assn., and new engines are gines... but repairs | ! 
being built at a rate of one-million per month! were only minor... 
With fully accredited and approved Foley-Bel- until I started the L : ; @ 
saw training, you can soon have the skill and Foley-Belsaw Course.” Е 4 | и 
knowledge to make top money servicing these i Screw Holding Screwdriver 
engines. Homeowners and businessmen will Walter H. Strick 
seek you out and pay you well to service and re- Campbell, California 
pair their lawnmowers, tillers, edgers, power — 
rakes, garden tractors, chain saws, mini-bikes, With our famous ‘learn-by-doing’ training 
go-carts, snowmobiles... the list is almost method, you get actual ‘hands-on’ experience 
endless. А with specialized tools апа equipment you'll re- 


үи де! ай! USOC NEC Cem ceive with your training, plus a brand-new 4HP 
your course, PLUS 4 Н.Р. Engine.... ALL РЕ yo vici x Handy 
YOURS TO КЕЕР:.. . All at NO EXTRA COST. Send Today for FREE facts! 4 Pack Set 


You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the ی‎ сш 
skills you need to increase your income in a CPV IH a Р 
high-profit, recession-proof business of your — M Áo 
Own. 
Just fill in and mail coupon below (or send post- L 


card) to receive full information and details by 
return mail. DO IT TODAY! 


, — 
= = ,4 سے 

. FOLEYBELSAW INSTITUTE X 2 
6301 Equitable Rd., Dept. 51747 Holds the screw, starts it too! No 
Kansas City, Mo. 64120 more fumbling with screws. Split- 

| À wedge blade in screw slot grips the 
screw. The other hand is free to hold 
fixture or part. 


FOLEY-BELSAW INSTITUTE = HANDY 4-PACK with 3", 4" and 6" 
Kansas City, Mo. A20 ^ 7 blades fit most size screws. 


Г] YES, please send me the FREE booklet that —— $14.95 + .75p. & N. 

gives full details about starting my own business in 

Small Engine Repair. | understand there is no obligation © 1989 by Kedman Company 
and that no salesman will call. 


Name — 
Address 

ADDRESS p City/State/Zip 
Signature 

Ia gege ИЕДИ ЧИЫНЦНННЕНЦЕНЫНАНРНИРНЕЕ | Wisar Master ага Мо 
Expiration Gate 


NAME 


GTATE —————.. Qo —9À | —— MM ———— 

ПЫШ ШЕШ ШШ ШЕШ ШШ [KEDMAN]|"KEDMAN COMPANY . Р51189 
ШЕ | P.O. Box 25667 
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'. Aselection of products and services for POPULAR SCIENCE 
readers available direct by mail. Enjoy the fun and con- 
venience of mail ordering Shopping.” РівавВ огаег directly 


ЕЕЕ BEER 


Shoppers’ Showcase 


from the advertiser. For advertising rates for this sec- 
tion, write Advertising Sales, POPULAR SCIENCE, 2 Park 
Avenue, New York, N. Y. 10016 Or r call (212) 779- 5000. 


LIQUIDATE 


ATA, TurboSPORT 386 
ENI "ты sacle COMPUTER 
W 
* 80386 32-bit processor, B5 7 — 
12/6 MHz rere i MÊ 2 ج‎ 
| - 40 МВ (28ms) hard drive. Hard < 
* One 3.5" 1.4 MB floppy disk drive. Drive чн 


* 2 MB RAM. • 100% IBM compatible. 

* "Page-White" fluorescent backlit LCD 
display,10.5" viewing area. 

* MS-DOS 3.21 included. 

* Supports: MS OS/2 version 1.0, Xenix, 
and also Microsoft Windows/386 
environments. 

* Zero wait state. 

* Socket for 80387 numeric co-processor. | 
* Internal modem. 

* Serial and parallel printer ports. 

* Resolution: 640 x 400 pixels. 

* 79-key full function detachable байа E 

* Real time clock and calendar. ; 

. “Fast” charge NiCad batter pack included. Retail 

* AC adapter. * Dim.: 13.25"W x $8,499.00 
14.75"D x 4.75"Н. * Weight: 14.7 Ibs. 

* One Year Warranty! - Factory New & Perfect! 


DAMARK PRICE: 


$2999 


Item No. B-1445-128686 
Insured Ship/Hand.: $19.00 


Mfg. Sugg. 


soaa. SECURITY SYSTEM 
KEEPSAFER PLUS 


FAMOUS MAKER 


= Advanced control console. 

* When away from home, 
set exit &entry delay on 
selected entrances (up to 
40 seconds). Leave and 
return w/o sounding alarm. 

* 5 alarm modes. 

* Handheld remote control. 

* 6 transmitters with batt. 

6 sets of sensors. 

* Back-up Power Supply Unit. 
Insures continuous operation 
up to 6 hours if power supply 
fails. Hecharges automatically 
when AC power is on. 

* Main unit dim.: 

13"W. x 8"L x 2-1/2"D. 

* 80 Day Warranty! 


* 6 head unit. 


Retail $4! $499.95 
мы * 24 hour memory back-up. 

DAMARK PRICE: * Made in Japan. 

* Model #: DX-5000U. 

* Dim.: Approx.16-10/16"W x 

3-29/32"H x 14-3/4"D. 
* Factory serviced. 
* 90 Day Warranty! 


+° 198 


+ No. В-1445-114462 
Insured Ship/Hand.:$9.50 @ 


` NAME PLEASE 


ADDRESS 


m uM TO 48 
ш = ST —— ZIP бише. 
РНОМЕ 


Ш FOR FASTEST SERVICE 
NE CALL TOLL FREE 

m 1-800-729-9000 
B CI CHECKM.O. [VISA 

% C] MASTERCARD C] DISCOVER 


cmm FF 
| aes 
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SHARP 
8x POWER ZOOM 
VHS CAMCORDER 


* Bx Power Zoom lens, variable speed with 


* Electronic viewfinder for instant playback. 
| * 1/1000 high speed electronic shutter for 


| * HQ (High Quality) picture. 

| * 1/2" CCD image sensor w/F.1.6. 

| *60 minutes recording time in EP mode. 
| * Auto focus, iris, white balance and 


| * Dim.: Approx. 6-1/8 "H x 4-3/4" W x 9-1/2"D. 
| * Weight: 2.6 Ibs. * Model#: VL-C73UA. 
- Case model #: VR-7377A • 90 Day Factory Warranty! 


Package Includes: 

a Carrying case. a 1 hr. battery pack. 

* AC adapter/charger. 

* VHS cassette adapter. * VHS-C blank tape. 
- A/V output cable. - RF converter. * Strap. 

* DC out cable. * VHF connecting cable. 

* 1 "AA" battery. * Lithium battery. 


* 4 head digital special effect system. 
* Digital video noise reduction improves picture quality. 
* Digital picture memory. * Cable-ready 
* Hi-fi & linear stereo with Dolby noise reduction. 
* 2 audio heads reproduce sound nearly as clean 

as a compact disc. * Hyper speed search. 
* "System" remote control with 79 operations. 
* VHS index search system. • LCD display. • Jet search. 
* Picture search.* LCD remote control. 
* Programs 8 events over 21 days 

w/ repeats for daily/weekly programs. 


* Weight: 2 Ibs. 
$ + Dim.: 8"W x 8"L x 2"H. $ 
* 90 Day Warranty! 
*F New! 
Item No. B-1445-114348 B. ырма Boris! y Item No. B-1445-117622 
Insured Ship/Hand.: $14.50 Insured Ship/Hand.: $4.50 
ШЕ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ | 


SEND ME: = 


NUN Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 


PUBLIC NOTICE: 

Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors 
get STUCK with inventories that must be liquidated. 
DAMARK walks in, lays down cash, and takes the 
entire inventory. This is how we can offer you 
products at UNBELIEVABLE SAVINGS! Just 
LOOK at the values below and order today - 
QUANTITIES ARE LIMITED! 


MUST 


AT HUGE 
SAVINGS! 


macro focus. 


blur-free still images 


date/time. 


lZACTORY NEW! FACTORY PERFECT: 


Mfg. Sugg. Retail 
$1,799.99 


DAMARK PRICE: 


$799 


Item No. B-1445-112557 
Insured Ship/Hand.: $11.00 


х VHS T R i d 
PRO-VIDEO БАН ШЫ 


DIGITAL HI-FI 
VHS VCR 


Use a 
handy 
rewinder 
to protect 
your val- 
ued VCR 
recorder 
from wear- 
ing out 
due to ex- 
cess ніна of tapes! 


* Rewind & fast forward functions. 
* Tape counter. 


* Lighted directional indicator. Manufacturer's 
Mfg. * Saves wear & tear on VCR. Suggested Retail: 
Sugg. Retail: f - Automatic soft eject. 49.00 
$1,349.95 * Automatic power off, $49. 


- AC 110/220 voltage. DAMARK PRICE: 


DAMARK PRICE: 


PRICE 


DESCRIPTION S/H/ 


RUSH DELIVERIES - 


ONLY $3.95 plus normal S/H. Look 
ЕРЕ АЕ the plane & ask your operator to MN add 6% Sales Tax 


"ship it FedEx® Delivery Services. Total S/H/I 


GRAND TOTAL 


EXP. DATE 


B-1445 


Cust. Service: 1-612-566-4940 
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EASY-TO-ASSEMBLE-KITS 


In Stock for Immed. Shipping or Pick-up. 
i F.O.B. Broomall, PA 
ONLY $42 


for 3'6" diam. 

(hts. 7’ 6" to 8' 1") 
Comparable savings on diams. from 4' to 7’. 
Kits available to fit any floor-to- floor hts. 


Pomona, CA 
(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 
(713) 789-0648 
Chicago, IL 

(312) 952-9010 


© The Iron Shop 1977, 'B2 


People who've looked eve We Men tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and жо клей. We believe it! 

CALL OR WRITE FOR FREE BROCHURE: 

[те The Кн Shop. Dept. PS119 Box 128, 400 Reed Rood, 

| Broomall, Pa 19008 Our Tel: (1215) 544-7100 | 


| v ———————— ÉÓ Sy 


| 
алайына |‏ س ت ج 


State 
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THE IRON SHOP 


MANUFACTURERS 


MAKES YOU 


ALMOST 2" 
TALLER... 


WIDTHS: B-EEE 


FINE MENS’ 
SHOES 


Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 
two inches. Choose from a wide 
selection of ELEVATORS® including 
dress shoes, boots, sport shoes and 
casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 


time. “MD. RESID. CALL 301-663-5111” 


TOLL FREE 1-800-343-3810 


ELEVATORS Û 


RICHLEE SHOE COMPANY, DEPT. PS9N 
P.O. Box 3566, Frederick, MD 21701 
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4 Buy your 


MAGHATRAC. 
FACTORY- ASSEMBLED 
or in KIT forml 


Use it to landscape your home or 
build a road: Excavate a basement, 
pool; Garden; Haul logs, clear trees 
and brush...and Do It All Yourself. 
„Work for others for Extra CASH! 


€ CATALOG of uses... $1.00 
eTECHNICAL MANUAL- 


shaws complete con- 
struction details...... $7.00 


STRUCK-KIT 


Вох 307 e Dept: P5119 | 


CEDARBURG, WI 53012 


Catalog 
Subscription 


Call for yours today! 
Our new 120 page, full- 
| color catalog is packed 
with over 4,000 new and 
TOT best-selling woodworking 
nt s, supplies, kits & books. 
— is ties, too! Got a question 
about the right tool for the job? About 
sharpening? Need help with a project? Our 
expert technical reps are just a free phone 
call away! It's all part of Woodcraft's service. 
Call free 1-800-225-1153 Or write: 


Ё A 


7 Dept PS PS119, Wood County Park #210 
1686, Parkersburg, WV 26101 


` HEARTH-AID © Il 


FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER sa 

You don't v 

need to 

sacrifice your 

Fireplace's 

appearance 

or the delight 

of an open fire to 

be Energy efficient. 


For Free Information Write or Call: 
FIREPLACE HEARTH AID 


106 Reynolds Dr. - Franklin, TN 37064 


Phone: 1-800-742-HEAT 
(615) 790-1609 


HYDROPONICS 
GROW LIGHTS 
FREE CATALOG 


TOLL FREE 1-800-227-4567 EAST 
TOLL FREE 1-800-634-9999 WEST 
APPLIED HYDROPONICS, INC. 
208 ROUTE 13, BRISTOL, PA 19007 
3135 KERNER, SAN RAFAEL, CA 94901 


WOOD HEAT 


"| WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 
Charmaster® 


2307 С HWY 2 W 
GRAND RAPIDS, MN 55744 E 


жж 40 4 PRESENTING + + + 4 4# 


CABLE TW 
EQUIPMENT 


eee ee STARRING de dede 4с 4 
JERROLD, HAMLIN, OAK 


AND OTHER FAMOUS MANUFACTURERS 


+ FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL WHOLESALE PRICES IN U.S 
+ ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-918-716-5914 


PACIFIC CABLE CO. INC. 
7175 , RESEDA BLVD DEPT 1437 
RESEDA СА 91335 


He's making a 
concrete flower pot... 


| and so can YOU! 


Make and sell your own 

ornamental concrete items. 

Order your book about 425 

aluminum molds, prices and | 
production trade secrets from the Book | 
world's largest mold manufacturer. only $10 | 


CONCRETE MACHINERY CO., INC. 


| Р.О. Box 599, Hickory, NC 28603 


AMAZING “HAND CARRIER" 
The HAND CARRIER enables you to carry 
huge 4' x 8' sheets of DRYWALL, PLY- 
WOOD and PANELING with ease. It's light- 
weight and is made of ай steel. This $22.98 
HAND CARRIER is worth the investment. ' 


| FREE! How to — Your 


Invention for Sale 


Got a great invention you'd like to sell? Send for a 


| FREE copy of our fact filled booklet tells how to offer 
| your invention for sale. No cost... No obligation. 
| Send your name and address to: Kessler 


Sales Corp., Dept. D-711Fremont, OH 43420. 


TOLL FREE 1-800/537-1133, Ext. D-711. 
In OH 1-419/332-6496. 


* 20-Minute Traming 


ex * No License Required 
I сүп * Over 5,000 Powered 
Dealersh р Parachutes Flying 
pportun Чек, * Spotless Safety Record 
* From Land, Ice, Or Snow 
* Nothing Easier, Safer, 


Or More Pun!!! 


" ў Aue Mechanics Magazine 
e “If you can tle your shoe 
& laces, you can fly this." | 


Paracraft™ Powered Parachutes 
Man's oldest dream come true: a recreational aircraft 
nearly anyone can fly! Year-round family fun. See- | 
ing is believing. Order the fascinating video, with 
complete information on the safest, most unique air- | 
craft ever conceived by man, for $27. Dealer Infor- 
mation Packet $5. Both $30. U.S. Funds. WA State, 
add 7.5% tax. Add $2 Canadian or $10 Foreign S/H. 
For information call: 1-509-457-7641. Send checks 
or money orders to: 

Paracraft Corp., Dept PS 
11070 Postma Road, Мохее, W A 95936 


REDUCE HEAT BILLS 


Gas Log Heat Exchanger® 


Now you may burn your 
gas logs and be energy 
efficient while feeling the 
warmth of an open fire. 
Fits and matches most all 
existing glass doors (custom built glass doors available). 
Three year limited warranty. Works with natural 

or LP gas. 


For Free information and Details, Write or Call: 
GAS LOG HEAT EXCHANGER 
P.O. Box 102 Arrington, TH 37014 
Call: 1-615-395-4559 
1 "800 777-46AS 


VIDEO SENDER WORTHY OF ATTENTION! 


WATCH VIDEO MOVIES ON ANY TV IN YOUR HOME. 
NO MESSY WIRING OR COMPLEX INSTALLAT ION. 
SIMPLY CONNECT THIS SENDER TO YOUR VCR. 
TURN TV TO UHF 14 OR 15. ENJOY PICTURE 
PERFECT MOVIES AND CABLE PROGRAMS ON 


(POSTAGE INCLUDED)? 
MV ENTERP ДЕЕ ND IF NOT 
БЕРТ PS13 ROTEN PLE БЕТЕР 


PO BOX 18093 
| MLWAUKEE. WI 53218 


(3-6 weeks delivery) 


EVERY TV WITHIN A 90 FT. RANGE. SEND $44.95. 


AMAZING 1791b flying machine 
CLIMBS to 10,000 feet NO LICENSE 
required MO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Easi- 

est, Cheapest way to fly for complete info + 


K\\. Fliers, PO. Box 135 , West-Pittston, PA 
wo 18643. («Buy One Be A Dealer If Open. | 


LY SATISFIED. | 


FREE Demo flig t send $5.95 to: Freedom | 


Popular Science Indexes 
Box 2451, West Chester, Ра, 19380. 
Enclosed is a total of $ check or money order) Please send: 
LI'aa LT87 гав L185 Ова [183 0182 Гат 
LI80 LI 79 L1 78 UT? LIT6 UTS СТА E173 E172 


($1.75 each) OAI 17 indexes (1972-1988) for $17 LJFive indexes $5 
êi ee ЕГ 
Address 


City : = 


State M Rm 
(Pnces above include postage and handing. Allow about 4 weeks for delivery) 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than 
trying to find that article on stealth 
aircraft or the new VCRs, or lo- 
cating any other informative article 
or item that appeared in POPULAR 
SCIENCE in 1988. That's why you'll 
want a handy 1988 POPULAR Sci- 
ENCE Index. And to help you make 


use of your older magazines, or 
to find a PS reference quickly at 
the library, complete your set of 
indexes, still available from 1972 
to date. Fill out the order form 
above or a larger sheet and send 
with check or money order. 


"Before enrolling | 
checked other courses 
and also asked for 
advice from several of 
the professional 
locksmiths in my area. 
They all said Foley- | 
| Belsaw was tops and bas b. 
the most versatile 
Key Machine, 
| “I always 


Be Your Own Boss 
... IN YOUR OWN BUSINESS! 


Hundreds we ve trained have succeeded in this 
fascinating and highly profitable profession... 


.. OU Сап Do It, Too! 


"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort 1 average around $50 
a day. Thanks for mv new start in hfe.” 

Sam Walker Prichard, Alabama 


wanted to have 
| my own business 
and now I do, thanks to Foley-Belsaw.” 


David Fairbrother—Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 


"| opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week." : 

B. A. Deberry Littleton, Colorado Work Part Time, Full Time — Right al lome. 


BeaLOCKSMITH! 


Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so Extra 
great for qualified Locksmiths, Now lucrative regular No 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 


Included With Your 
Cost Locksmith Training 


BURGLAR 


Yet there's only one Locksmith for every 17,000 people! ALARM 
Make Up to $26.00 an Hour — even while learning! and SECURITY 


Train FAST at Home! 


You're “in business” ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw’s short- 
cut training. Take advantage of today’s unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 
COME in spare time — or fulltime in a high-profit busi- 


training. Covers 
[ all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 


ness of your own. Hundreds we've trained have done includes all Special tools and 
it. So can YOU! All tools plus professional Key supplies. ONLY Foley-Belsaw offers 
Machine given you with course. These plus practice such extensive training in this 
materials and equipment, plus simple, illustrated les- карету wRpnnaing Чеш жаа ре 


your Locksmith training. 
ADVANCED Locksmithing! 
How to change combinations, in- 


sons, plus expert supervision, plus business-building 
аса will enable you the KEEP THE MONEY 


OMING IN! Ideal for retirement — good jobs, too. stall and service Sate, Vault and 

| | саң Bank Safe-Deposit Box locks. 

___ SEND FOR EXCITING FACTS—No Obligation  — You'll find it fascinating and high- 
Discover what's in Locksmithing for you — how Foley-Belsaw's ly profitable work. 
master-locksmith-approved training can give you the skill you 
can depend on to EARN MORE — ti LIFE MORE. | | 

PRO KEY p ' ALL SPECIAL TOOLS AND 
اي‎ MENL INCLUDERE 
MACHINE — * 


This Pro Key Machine can 
alone add up to $200 a 
month to your income... 


and it won't cost you a pen- TRIAL! <= 
ny extra with your training. SEND FOR ag 
FACTS TODAY! „7; <и 
Find out all about it! 
Just fill in and mail coupon below (or send post- RUSH FOLEY-BELSAW INSTITUTE 
card) to receive full information and details by 6301 Equitable Rd., Dept. 11719 
return mall. DO IT TODAY а | COUPON Kansas City, Mo. 64120 


FOLEYBELSAW INSTITUTE 


6301 EQUITABLE RD., DEPT. 11719 
KANSAS CITY, MO. 64120 


O YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


we COUPON TODAY 
FOR THIS FACT-FILLED 


i FREE 


[ BOOKLET! 


Tells how you quickly 
i train to be your own boss 


in a profitable Sparetime Address 
| or Fulltime business of WI Р 
your own PLUS complete ; ity 

Í details on our 30-Day Send for your 


NO RISK Trial Offer! copy today! IJ State — эзесин | ee 
Ша шин пыш шыш шыш шыш Шын шын шыш шыш шыш нын пн шыш пыш ий 
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MONTPELIER, MONTPELIER STATION, VA. 


Planning on restoring a house, saving a landmark, veviving 


your neighborhood? 


Gain a wealth. of experience and help preserve our historic 
and architectural heritage. Join the National Trust for Historic 
Preservation and support preservation efforts in your 


community. 


Make preservation a blueprint for the future. 


Classified Opportunity Mart 


ĮI STOP JAMMIMG ME 


TV| 


DESCRAMBLERS 


JERROLD $105.00 
TRIMODE $119.00 


HAMLIN $102.00 
[SCIENTIFIC- 
ATLANTA $140.00 
OAK M35B $99.00 
ZENITH $185.00 


MANY MORE... CALL OR WRITE FOR 
FREE FAST INFORMATION. 
YOUR BEST BUY'S & WARRANTIES 
FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITH A 
[FREE CATALOG M 
| Ш ONICS INC. 


‚115 NEW FORK MALL 
OMAHA, NE 68114 
ORDERS AND CATALOGS CALL 
TOLL FREE 


1-800- 624-1 15 ў 
C.O.D 


INFORMATION PLEASE CALL 


= (402)554- 0417 


ШҮ ORDERING CARE TY EQUIPMENT FROM МП). ELECTRONICS THE PLA 
CHABER AGREES TO COMPLY WITH ALL STATE AND FEDERAL LAWS 

I REGARONO PRIVATE OWNERSHIP OF CABLE TY EQUIPMENT, F YOU ARE 
UNSURE OF THESE LAWS CHECK WITH YOUR LOCAL OFF CIAL S 


EAGLE......... $119.00 
COPY GUARD $59.95 
STARGATE... $99.00 
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If you rent vidco tapes they're 
Jamming you LOO. 
When playing back rented movies you will notice 
annoying flashes, streaks, jitters ect. This is caused 


| Macrovision and all current copy protection and 


jamming giving you a crystal clear picture. 


Guaranteed eliminates all copy protection] 


«Completely automatic no adjustments. 


| |* Digital state of the art. 
* Works on all TV's, VCR's, Beta, Cable. | 


MEJ Order toll free MN 


1-800- 624- Ez 


Call or write for your free catalog 
402-554-0383 
Everquest Corp. 875 So.72nd 
‘Omaha, Ne. 68114. 


MISCELLANEOUS 


LEARN GLASS ETCHING. Transform 
windows, mirrors, and glassware into works 
of art for fun and profit! Exclusive method 
is fast and easy! 16 page catalog $2. Starter 
kit $12.95 н EASTERN ART 
GLASS, PO Box 3411-P119, Wyckoff, NJ 
07481. 


FACTS ABOUT RADON. Testing and re- 
moval techniques plus much more. Send 
$4.00 to Research Press Unlimited, 9220 


| A-1 Parkway East, Suite 247, Birmingham, 


AL 35206. 


Write: 


^" PRESERVATION... PLAN ON IT 


National Trust 
for Historic Preservation 
Department PA 


1785 Massachusetts Ave., N.W. 
Washington, D.C. 20036 


IBM Assembly Language $5 Book $15. 


Zipfast, Box 12238, Lexington, KY 40581- 
2238. 


ACHIEVE ANY GOAL! SCIENTIFIC 
BREAKTHROUGH! Subconscious program- 


ming audiowaves cassettes. Beyond Hyp- | 


nosis! Brochure $2. Mirrorimage, 5130 E 
Charleston #5, LV NV 89122. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $11.95. Aero-Projects, Box 5118P5, 
Clinton, NJ 08809. 


HOVERCRAFT Plans, 3 to 160 Hp In- 
formation $4.00 (refundable). Sevtec, Box 
846, Monroe, WA 98272. 


HOVERCRAFT Plans, Parts, Catalog 
$1.00. Universal Hovercraft, Box 281, Cor- 


-dova, IL 61242. 


BARTLETT FLYING SAUCER 

` ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, “Force Beyond" Pow- 
ered By Ordinary Lawn Mower Engine. 
Complete Plans, Supply Sources and Photo 
Review. $10.00 (24 Hur Return). Send To: 
Herb Bartlett, PO. Box 156-5, Silverdale, 
WA 98383. 


| AUTO SUPPLIES & EQUIP. 


ENGINE OVERHAUL KITS: Wholesale 
Catalog $2.00. Engine Service Group, Dept. 
PS, Box 13053, Lansing, MI 48901. 


SLICK 50, WE WILL BEAT ANY PRICE! 
U.S. AUTO-TECH, 1-BOO-227-5425. 


SLICK 50. $31/BEAT ANYONE. 1-300- 
537-7932 (СА (408)-28-SLICK). B&J SPE- 
CLALTIES, Box 7783, San Jose, CA 95150. 


IMPROVE YOUR ENGINES FREE IN- 
FORMATION. Box 356-5, Klamath Falls, 
OR 97601. 


STOP THEFT! Amazingly inexpens 
technology. Easy instructions $4.95. 


FESSIONAL, Box 96707. Houston, 
ШЕ: 13- 6707. 


AUTO CLOCKS — Factory Direct. Sal 
Service, (Quartz Conversions Do It Yo 
self Quartz Conversion Kits Available. 
struments Services, Inc., 433 South Arq 
Janesville, WI 53545. (608) 755- 0993, (84 
558- 2674. 


EMPL OYMEN T INF ORMATIO 


EASY Work! Excellent Pay! Assem 
products at home. For info. Call-5C 
641-8003 Ext. A-8068. 


GOVERNMENT JOBS $16,040 | 
$59,230/yr. Now Hiring. Call (1) 80 
687-6000 Ext. R-20025 for current Fede 
list. 


OVERSEAS ... $25,000 - $75,000. F 
Report! Employment, Box 19760-FW, Im 
anapolis, IN 46219. 


JOBS, Any State, Any Occupation, 
cluding Government, State, Public. A 
Cruiseships, Tugs, Ships, Riverboats, O 
rigs. Women-Men. Work month- Ho 
month. U.S.A. plus Overseas. Informati 
$5.00. Nationwide Employment, B223F 
Central, Indiana 47110. 


HOME assembly. Electronics, autom 
tive. crafts, typing, sewing. Apply No 
(213) 281-8111. 


EARN Up To $339.84 Per Week Assel 
bling Our Products At Home. А таті! 
Recorded Message Reveals Details. GUA 
ANTEED. Call TODAY. 516-336-6132, L 
partment 411. 


STAY HOME and earn money. Assemb 
work. Full or part time. Many opportur 
ties available. Call today! (813) 576-75 
Ext. 101. 


"lassified Opportunity Mart 


Es. 4.4 million readers every month with an adi in Popular Science's 
lassified Opportunity Mart. January Issue Deadline (on sale De- 
mber 12) is October 28. Rates: $9.80 per word. Min. ad 10 
rds. Darker type (Bold) words $1.00 per word extra. Display Clas- 
ied: $545 per inch. Payment with order, or charge your Visa, MC, 


CHRISTMAS GIFTS 


WATCH REPLICAS! Lowest Nationwide! 
prranty! 18KT Goldplated! Exact weight! 
M 963: 3U SA. 


HRISTMAS Musical Greeting Cards 
0.00 Dozen, Guaranteed. Postpaid. Shop- 
rs PSI. Box 57, Greenbelt, MD 20770 


ith afa fast blast off it t spins into оп orbit it whis- 
ing and flashing light! It's a lightweight, 
olorful, toy top that really spins on table | 


pps! Buy yours today | 
nd soon be the spinning 
hamp on your block. | 
END check or $6.95 Plus $3.42, | 
oney for lax, SH 


TURBO (UFO TOY) TOP | 


he Flowers Co. Dept. 111, suite 33-121, | 
555 N. Pershing Ave. Stockton, CA 95207. 
ilow up to 4-6 weeks for delivery. Money 
ack Guarantee. Send $2.00 for Inquiries. 

| For info (209) 931-5323. 


AUTOMOBILES 


VAPOR Carburetor Triples MPG. Free 
formation H&A, К2Р5, Bowling Green, 


15 slt True You 1 Can an Buy J Jeeps fo for $44 $44 
rough the U.S. government? Get the facts 
day! Call 1-312-742-1142 Ext. 4606. _ 


GOVERNMENT SEIZED Vehicles from 
100. Fords, Mercedes. Corvettes. Chevys. 
urplus. Buyers Guide, (1) 805-687-6000 
xt. S-20025. 


TU LARGE Rn шы LEA 


ALTERNATOR/GENERATOR Rebuilding 
pok. Price: Hedelund Engineering, Box 
3044, Las Vegas, NV 89126. _ 


3UILD A BIKECAR % 
he Amazing Mini Car You Can 
uild with Bicycle Parls! і 
lectric Motor ca 

nd Pedal ч 
'owered! 

un to Drive! 
‘asy to Build! 
LANS $9.95 


@istaction Guaranteed or Your Money Back 


SENG TO 


os SPORTRAN CO. 
Gas PO. Box 70775. 
Endicott. NY 13760 


GOVERNMENT ТЕА 
EIZED PROPERTY 1 
LITTLE-KNOWN SECRET REVEALED} Ww Ваговіле 


iutomobiles, Trucks, Boats Vans, Furm- 
ure, Appliances, Stereos and TVs. 


housands ol other items Selzed € En zy 
т Narcotics Aside! Buy dir cheap 
yr your own use OF resell at Big M 18 


FREE INFORMATION! “==> 


(216) 453-3000 Ext. A9363: xt a | 


l_e eee eee. 


DRUG RAID SEIZURES! Buy Dirt 
Cheap. Mercedes, Fords, Porsches, Vans, 
Trucks: Free Details: Seizures: Box 4309- 
YA, West Covina, CA 91791. 


BUILD A PRELUDE RECUMBENT BIKE | 


Аштап Tie 
¬ oi 


Send to: J. BENDITT СО. 
PO Вот 389 * Feasterville, РА 19047 


MORE Comiortabie and Faster! 
Step by Step. Ntwstrated Plans! 


CARBURETOR ENHANCER. Can double 
mileage, retain full power, fits all carbure- 
tors, satisfaction puaranteed. Eagle 
Research. (604) 426-7229. 


PLATINUM GASAVER — Granted by US. 
Gov't Economically 22-40 percent efficient. 
Information $2.00. Gasaver. PO. Box 2731, 
Fairfax, VA 22031. 


GOVERNMENT SEIZURES! (Cars, 
Trucks, Vans, Boats, e Dirt Cheap! 
$4.00. Falcon: Вох 408-SB, Long Beach, СА 
90801. 


CLASSIC CARS 


Box 100, Dept. N (7 , Bennington, Vermont 05201 


BATTERY MASTER SWITCH 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 


Box 27-PS, Tyrone, РА 16686 
814-684-2603 


Quantity discounts—12 units or more. 


S apariy Controls | 
uae Rod Ends | 


$18,500 truck sold T e 207 Cars sold at 
one auction for $10-$15-$25 each. Cadil- 

lacs and other luxury cars re at 50% 
below bluebook prices. Over 75,000 vehi- 
cles to choose from. 30 different agencies 
and methods to use. THE ACTION GUIDE 
TO GOVERNMENT AUCTIONS: The only 
complete package on government seizures, 

surplus, unclaimed and abandoned prop- 
erty. Order now and get FREE bonus worth 
$100. Call 1-800-326-1020 or 1-800- 

466-5060. 


HOME CRAFTSMAN 


WOODWORKERS! Plans For Beautiful 
Wooden Geared Clock. $8.00. Brochure 
$1.00. Bob Mever, Elgin, MN 55932. 


MAKE WOODEN TOYS, whirligigs, door 
harps, dollhouses, clocks, music boxes, 
weather instruments, crafts. furniture with 
our plans. parts, kits. supplies— Catalog 
$1.00— 614) 484-4363—C Cherry Tree Toys. 
Belmont, Ohio 43718-0369. 


CLOCK movements. components, plans, 
epoxy, foil and art prints. door harp sup- 
inue shaker pegs, touch tones, Bible clocks. 
videos. transfer art, улын ae 1200 
items! Wholesale catalog $3.00 (credited) 
Steebar, Р.О. Box 463-5, Andover, NJ 
07821-0463. 


NEW! BUILD AMAZING LIQUID PI&- 
TON ENGINE from pipe fittings. Easy 
Plans. Free information. ABCO, Box 306- 
S11. Seminary, М5 39479. 


STAINED GLASS WINDOW KITS Glass 
pre-cut with instructions for easy assembly 
— тапу sizes and patterns-—catalog $10.00, 
Window Art. PO. Box 11. Westlinn, OR 
97068. 


STEAM ENGINE KITS 
Power models at savings to vou! $1.00 lit- 
erature. PM Research Ine., Dept. 5, RD£2, 
Box 29, Wellsville, NY 14895. 


KITES 


rKITES 


{ FREE COLOR CATALOG 
Choe from over 100 kites 
Mari шшш & innovaltme designs 
Call СО write For your сано today! i 
{ Into The Wind - (303) 449-5356 


1408-P Pearl St., Boulder, CO 80302 
E E NE BE B D sf: 


AVIATION 


HOBBY HELICOPTER. Ultralight single 
seater. Simplified construction — Motorcycle 
engine. Brochure $5.00. POLYNOVA, Dept. 
PS, maint: Remi, Quebec, Canada JOL ZLO. 


Bild: HEL CO 
Your Оша 1 P TER 
EL SIMPLE, LOW-COST ASSEMBLY 


® Carries one person-plus 
© Tip-jet powered | 
в No license needed 


PLANS — fully iHustrated 
Only 514.95 * 


*. i THE 
Helicopter Experimenter's 
Only t 11.95 нан COCOA | 


* SPECIAL! * 
Both Books; Only $19.95! 


FEAF FEN) add 14 FOF, funds опы, 


P.O. Box 50-A 
Riderwood, MD 21139 
Credit cord order line 
dial 1-201-583-6966 


BOOMERANGS...INCREDIBLE ARE- 
TURNS! World's Best Hi-Tech Designs. 
Free, Illustrated Catalog. Amazing! 
BoomerangMan, 1806-2 N. 3rd, Monroe, 
LA 71201-4222. 


Amer. Exp., or Diners Club Account (give # & exp. ) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5000. For 
advertising information call 800-445- 2714. 


... — —— د 


Dorothy Ellis, Classified Adh Adverti ising 


BACK-PACK HELICOPTER Bookle 
$10.00 Plans Available. Robin's Rotors, Bo: 


| 187, Rapid City, MI 49676. 


ULTRALIGHT HELICOPTER — Enclosed 
Rotax Powered, Tilt Head, No Tail Roto 
Info $10, MC/VISA, (203) 489-6584 
Marmco, Box 1334-A, Torrington, С” 


| 06790. 


TAKEOFF & Ty ANYWHERE" 
*CRUISE АТ 140-150 М.Р 


Subject to Local 


і -— ; 
DIMENSIONS å LOADING PERFORMANCE (Su. AN, SL) 
ieri a BA 5 TER E Miei ux ae nr А ЕР Rs А 
йж GHE PE a Гані 1А H DFE Н ҤЕ [| INE 3 BOCK] MER. 
PERE UL ELS SENS DIST AFI 
LEARN MORE amour THIS REMARKABLE 

NEW K ND OF HELICOPTER! 

IMPLE TE NELI PACK + SENE DRAWINGS 

ы ТЕС HNIC: Al RE PORT im ital 91. 330 00 
& TARE WITH F UEL SCALE E PROTOTYPE 
IN ACTUAL FLIGHT TEST 540 DO 

е ORC ER ALL (3E TERNS (5 Xt. 5 (X0) 57200 


| CREDIT CARD HOT-LINE - 1-800-263-4000 EXT. 870; or | 


| Please send check or money order [in U.S. funds) drawn on а 
U.S. bank only, No COU' s. Overseas orders add $5.00 postage. 
Calilornia residents add 7% sales lax. Allow 210 4 weeks. 
{тп interested in the followin when they become available: 
| Construction Plans |^ Homebuilt kit ©) RC Model 


OSHIER 


=> Technologies 
| 334 State Street, Suite 106, (Dept. PS1) Los Altos, СА 94022 


seu QU 


Send for FREE BROCHURES 
FOR HELICOPTERS, 
PLANES & GLIDERS: 
* PLANS • KITS. 
COMPLETED JETS 


G8-2 PRESSURE JET 


[ЧОЕТ POWER" COLOR VIDEO (VHS) 29.95 
|130-LB. THRUST JET BLUEPRINTS... 25.00 
20-LB. THRUST JET BLUEPRINTS... 15.00 
$72.00 - Complete Information Package 
Pius 60-Page Technical Handbook 


EMG ENGINEERING 


P.O. BOX 1368-6 Hesperia, CA 92345 
а ALTERNATE ENERGY 


FREE HYDROGEN FUEL and Ox куке! 
Generator uses Water and Solar 

Plans and Kit $12.00. Prairie Power, Bo: 
58291. Edmonton. Alberta, ТБН OLO 


Canada. 


SOLAR CELLS 


If you want Solar Electricity at the Very Best 
Prices, send$2(Refundable)forourcatalog 
of New & Surplus Solar Electric panels. 
cells, inverters, controllers, books. and 
related technology for independent power 
APPLIEDPHOTOVOLTAICS 
Box 2773, Staunton, VA24401 
"Bringing the costof Solar Electricitydown 
to earth." 


200 UNCONVENTIONAL ENERG" 


TECHNOLOGIES! AMAZING DATA 
BASE CATALOG! $2: REXCO, BOX 1258 
BERKELEY, CAL 94701 


FREE ENERGY! Fuel-less Motors an: 
Generators! H& A, R2EPS, Bowling Greer 
MO 63334. 


кыба Бе ЕНЕР. NOVEMBER 1989 | 14: 


ALTERNATE ENERGY (Cont) 
FREE ENERGY! CONVERT RADIO 
NOISE INTO 1.5-12 VOLTS WITH AMAZ- 
ING AMBIENT POWER MODULE. Plans 


$5.00, tested unit $38.50. Ambient Re- 
search, Box 153, Sausalito, CA 94966. 


HYDROGEN GENERATOR Plans Send 
$2.00 sase. ChemX, Box 0945, Gadsden, AL 
35902. 


ASTRONAUTICS 


SPACE/TIME CONTROL TECHNOL- 
OGYI AMAZING DATABASE CATALOG! 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 

PLANETARY MAPS: Explore the moons 
and planets of our Solar System NOW with 

lanetary maps from Exploration USA. 
ide selection. Use as gifts or to hang on 
the wall. For a free list of planetary maps 
write: Exploration USA, Dept. PS, P.O. Box 
5168, Laurel, MD 20707. | 

RARE SPACE PHOTOS, Patches. Cata- 
log $1.00. Orbital Perspectives, Dept. S11, 
P.O. Box 580347, Houston, TX 77258. 

TASTE THE SENSATION! Authentic As- 
tronaut Icecream. No Refrigeration. $3.00. 
Astrofoods, 5252 Turnpike Station, Shrews- 
bury, MA 01545. 


ROCKET MOTOR MAKING TOOLS and 
supplies. Catalog $3.00. Impulse Reactions, 
Box 62342, Seattle, WA 98121. 


PLANETARIUM IN 
YOUR POCKET 


The COSMIC" is a portable, hand- 
held, easy-to-use star guide in a scope- 
like shape. A microfiche star map 
shows and labels all the stars above. 
Instant adjustments for date, time and 
latitudes. $25 * $1.50 S&H. 
SARUT, 107 Horatio St., NYC, NY 10014 
Call: 800 345 6404 ® VISA & MC - 
Write for catalog. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 
* BUILD A DOZEN IN 

- . AN EVENING! 


MAKE YOURSELF Irom materigis. раштї fing 


fh. 


IN MINUTES ^ Vx A 


EASY TO U 


Send 52 00 10 
P'S11rTHE TELEFLITE CORPORATION. 
Kiteheng $t.. Moreno Valley. CA 82387 


SE 


eee ee eee з аза л КНН ed Ge nnn 


è Каса Digging fag 4 m ali times! 


LI 
* Heel * Self Control 
«Stay * Guard ү 


rar d è Paich буа 
ON TV with: Barbara 


Wai rea ج‎ E ESE 

Linkletter, Merv Griffin ARTICLES: SPORTS AFIELD, 
AMERICAN FIELD, TIME MAGAZINE, TV GUIDE, HUNTING 
DOG, WALL STREET JOURNAL and others worldwide. 
А science engineering breakthrough! A set of unique 

sound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near 
hypnotic control, even at a distance. Mo leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 


sona 


obsolete. Safer. Kind. Yet, more powerful! Dogs | 


simply don't fight it. Tunes dags in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U. 5. & foreign lands. 


From $25 to $175 4 


DOG-MASTER SYSTE MS 
4103 Wilshire, Box 1250, Agoura Hills, СА 91301 
A Division of Environmental Research Labs. Copyright * 1883 
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ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


Sohel arive ATV 


Pi Ease] 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc. 


| 60 Depot Street, Buffalo, NY 14206 


(21 Years oid and over, 


DO IT YOURSELF 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
| unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
| away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 
Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


26,800 CATALOGS listed. Sources For 


Anything! $5.95 Catalogs. Box 92452Х, At- 
lanta, GÀ 30314. 


LASERS, from $40.00 write MWK In- 
dustries, 9852 W Katella, Suite 340PS, An- 
aheim, CA 92804 or call 714-956-8497. - 


DETECTION Surveillance, Debugging. 
Plans, Kits, Assembled Devices. Latest 
High-Tech catalog $5. Detection Systems, 
2515 E. Thomas, €&16-864A, Phoenix, Ari- 
zona 85016. 


DON'T THROW AWAY THAT USED 


it's eas SAVE "inania | LASER PRINTERS 
a SITU OTE 
INSTRUCTIONAL 


Complete kil includes 
MORACK VIDEO TAPE 


COPIER OR PRINTER CARTRIDGE! 
а Toner Rerharnger 
INCORPORATED Order orintormation | --. ^ 


Do it yourself REFILL IT | CANON’ copiers 
= Replacement tell 

BEAT W ВЛА E 

Hickory Hilis IL 60457 (312) 598-0580 


SURVEILLANCE 
TELEPHONE 


This is a normal functioning 
telephone! | EXCEPT it has a 
secret built in monitor 
Only YOU can call and monitor all conversations, using 
a secret code, and never be detected! Range Unlimited 
$175.00 — 6 month Warranty — Phone Tap Catalog $3.00 

LISTEN ELECTRONICS, 603 Elgin, Muskogee, OK 74407 

1- 800- 633-ТАРЅ 

200 SUPPRESSED / DORMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! 52: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huge 
Catalog $5.00 (Refundable). PROTECTOR, 
P.O. Box 520294, Salt Lake City, UT 84152. 


MICRO FM TRANSMITTERS, books on 
building wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00. EPSILON CO., РО. Box 291513, Los 
Angeles. CA 90029. 


QUARTZ CLOCK MOVEMENTS and 
supplies! Low Prices! Yankee Ingenuity, Box 
1138, Altus, OK 73522. 


AMAZIN 


SCIENTIFIC & ELECTRONIC 
ЗОП I 


| PLANS nus EAI Parts Available in Stock 
 LC7— Burning Cutting CO: Laser .. 9 20.00 
- RUB4— Portable Laser Ray Pistol ... 20.00 

© TEC? —3 Separate Tesla Coil Plans to 1.5 MEV 25. 00 | 
 IDG2—lon Ray Gun... sss 10 00 


 GRAT— Gravity Generator... 10.00 
+ EMLI—Electro Magnet Coil Gun;Launcher ` 8.00 
KITS with Ail Necessary Plans | 
- MFT3K—FM Voice Transmitter 3 mi Range 59.50 


* VMPM7K— Telephone Transmitter 3 mi pi 43.50 
- BTC3K— 250.000 Voit 10-14" Spark Tesla Coll 249.50 
« LHC2K—Simulated Multicolor Laser... 44.50 
- BLSTK— 100.000 Watt Blaster Defense Device 69 50 


- NIG7K— Negative lon Generator Kit.............. . 34.50) 
» PSP4K— Time Variant Shock Wave Pistol... 59.50 
* STAIK—All New Space Age Active 
Pasma ЭАе: ааба ана ‚ 59.50 
* PGSK— Plasma Lighting Globe Kit .................. 49.50 
| * 505K—See in The Dark Viewer Kit... . 199.50 


ASSEMBLED with All Necessary Instructions 
- BTC10— 50.000 Volt-Wortd' s Smallest 


ЖАШЛА жылынын ш ЖАН TS AMAT pa 54.50 
• LGU40—1MW Неме Visible Red Laser Gun .... 249.50 
* TAT30— Auto Telephone Recording Device ...... 24.50 | 
* [TM10—100,000 Volt 20° Affective Range 

АНЕ RE 99.50 | 

» LISTIO—Snooper Phone Infinity Transmitter, 169.50 | 
* IPG70— Invisible Pain Field Generator 

ШШЕ MERE M TER 74.50 | 


* Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included free 
with all above orders. 

Please include $3.00 PH on all kits and products plans 
are postage paid. Send check, MO, VISA, MC in US 
tund 


©. 
INFORMATION UNLIMITED 
P.O. BOX 716 DEPT. P8, AMHERST, NH 03031 
SOLAR, GREENHOUSE, AND ENERGY 
SAVING PRODUCTS CATALOG! 60 pages. 
Order from one expert source. America's 
largest energv saving mail order house! 
$1.00 postpaid. Solar Components Cor- 
poration, Dept. PS, 121 Valley St., Man- 
chester, NH 03103. 


Lua LISTENING DEVICE 


Record telephone conversations in your office or 
home Connects between any casselle or lape 
recorder and your ио line. Starts auto- 


ewes of conversation Stops recorder wher 
phone is hung up 


EACH Oty Desc bid 


Super Powerful FM TRANSMITTER 
Many times more powertu! than other transmitters 
Transm:ts up to "à male to any FM rada -Easy to 
Assemb Ki - up fo OW балету (nol mc! | 
For catalog of Transmtlers. Voice Scrambiers and 
other specaly tems, enclose $2 00 10 USI Corp 
Call 407-725-1000 or send $19.95 + $1.00 
shipping par item to: USI Corp., PO Box 
PS-206 2, Melbourne, FL 227802 COD OK. 


1х1" 


CURVED GLASS—BENDS for China’ 


| curio cabinets, also insulated units—send 


pattern for estimate. Amark Glass, 2291 
East 28th Street, Brooklyn, NY 11229. 
Work guaranteed. 


NEW HE NE 
LASER TUBES $35 


Dealer Inquiries Invited. 


Free Catalog! 


MEREDITH INSTRUMENTS 
6403 N. 59th Ave. • Glendale, AZ 85301 * (602) 934-9387 
"The Source for Laser Surplus" 


REVERSE UTILITY METEHS-PHONE 
PHREAKING - HACKING - UNUSUAL 
PUBLICATIONS! Catalog $1.00—Alterna- 
tives, Box 4P Carthage, TX 75633-0004. 


VOICE Disguisers! FM Bugs! Transmit- 
ters! Phone Snoops! Bug Detectors! More! 
Catalog $1.00: XANDI ELECTRONICS, 
Box 25647, Tempe AZ 85285-5647. 


START YOUR OWN SHOP 
| Complete neon course with photos | 

and diagrams. 180 pages. Includes 

& where to buy materials wholesale 

L9 in U.S.A. How lo eam while you 

| learn, How lo sel up your shop. 

Postpaid, $44.00 (U.S.) Canadian 

552.00. Visa Okay. Write for details. 


Peter Horsley Publications 
115 Riverbirch Cres. SE Calgary AB., Canada TAC 3M1 


ELECTROPLATING textbook. Electi 
plate metallics/nonmetallics. $14.95. 0 
tails free. Tropic, Box 95E, Palm Вау, Е 
32906-0095. 


PROTECT YOURSELF! Scrambl 
Phones, Transmitter Detectors, And Ng 
Fax Encryptors! Catalog $3.00 (Refu 
able) DIVERSIFIED WHOLESALE Р 
UCTS, FO. Box 1275-PS, Redondo Беш 
СА 90278. 


ARROWHEAD Making. VHS $29.95 8, 
$3.50. Commons, Box 5012-PS, Cent 
Point, OR 97502. 


AMAZING gold electroplating kit fro 


| Japan. Genuine 24-K. Patents. Brochu 


$1. Charthouse, Box 4954, Foster City, Û 
94404. Distributorships negotiable. 


WASHER AND DRYER REPAIR. CO 
PLETE HOME STUDY COURSE. Postpa 
$48.95. Information $2.00 (Refundabl 
WORLDWIDE PUBLISHING COMPA! 
suite 350-PS, 10310 Main Street, Fairfa 
Virginia 22030. 


REPAIR small engines! Briggs & Stra 
ton. Tecumseh. Free Information. Goo| 
works, Box 1544, Matthews, NC 28106. 


PLASTICS 


CASTOLITE Liquid Plastics. Cryst 
clear, colors. For casting, embedding, coa 
ing, fiberglassing, repairing and reprodi 
ing with our Mold Making Supplies. Ca 
log $2.00. CASTOLITE, Dept. 89P/PS, B4 
391, Woodstock, IL 60098. 


MAILING LISTS 


NEW ACTIVE NAMES!! 
MIXED STATES! IMMEDIATE SHIPMEN 
Adhesive Labels—Hot Line Opportuni 
Seekers, 200/$10.00; 500/$15.00, 100 
$25.00. Others Advon, Drawer B6, Shelle 
ID 839274. ' Visa/MC/AmEx. 1-804 
992- 3666. 


NEW NAMES DAILY! IMMEDIA 
SHIPMENT! (Guaranteed Opportuni 
Seekers. Adhesive lables. 200/38; 500/$1 
1,000/$18; 2,000/$28; 5,000/$59. Quy 
LISTS, Box 1305-CW. Seaford, NY 1178 
VISA/MC/COD. 800-356-6392. 


FIRST ORDER “TRIPLED FREE"! О 
portunity seekers! Computerized, adhesi 
labels. 200/38; 500/$14; 1,000/$25; 2,00 
$39; 5,000/$75; 10.000/$139. LIST-MA: 
TERS, Box 750-WK, Wantagh, NY 1179 
Visa/MC/COD call 800-356-8664. 


RESULTS! Guaranteed! Opportuni 
Seekers On P'S Labels. 200/$8: 500/$1| 
1000/$20. Immediate Shipment! Compulis 
Box 1476-P. Aliquippa, PA 15001. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT KITS—PLANS— —PATTERNS 
CHOOSE FROM HUGE SELECTION 
8'/70 — Powerboats — Sailboats 
Houseboats — Rowboats — Hydroplang 


| — Tunnelhulls — Duckboats — Canoes 


Kayaks — Dinghies — SUPPLIES 
Epoxies — Fiberglass — Foam — SEN 
FOR GIANT ILLUSTRATED CATALC 
$3.00 ($5.00 airmaili—Book "Amateu 
Boatbuilding” $6.00—CLARKCRAFT 1( 
S Aqualane, Tonawanda NY 14150. 


EVINRUDE —OTHEHR BRANDS 196 
BARGAINS... All Sizes... $2.00 Ha 
dling. Scott McCulloch parts... Elect 
Marine, 610 Merrick Roa . Lynbrook. Ne 
York 11563. (516) 599- 3003. 


BOAT KITS-PLANS-PATTERNS- Be: 
Selection and Service. Proven E fi 
Amateur!Craftsman/ Hobbyist — 7'/55' 
Hydroplanes— Danaea Канз Sl BoE 
Duckboats — Dories — Fishingboats — Sai 
boats—Houseboats—Quick/Simple Stitch 
englue. Tremendous savings! 160-PAG 
CATALOG $4.00 AIRMAIL (3.00 slow 
GLEN-L, P152 Rosecrans, Вох 1804: PS9 
Bellflower, CA 90708. | 


FOR THE HOME 


BUY CARPET & VINYL DIREC 
Savings to 80%. Name brands. Shipped D 
rect. FREE QUOTES/ SAMPLES. ЈОНА 
SON'S CARPETS. Dalton. GA 30720. 
(800) 235-1079; Georgia (404) 277- 2779. 


MONEY MAKING OPP. 


SAVE FORTUNE! Car insurance SE 
CRETS your agent never told! GUA 
TEED! FREE details. Eagle, Box 357- PSI 
Fairview, TN 37062. 


MONEY MAKING OPP. (соти 


MAKING EXTRA MONEY MADE EASY. 

AEE Subscription to Opportunity Maga- 
ne offers hundreds of proven ways. Write: 
pportunity, Dept. $46, 6 N. Michigan, Chi- 
ит. IL 60602. 


MAKING it rich in the 1990's free dé- 
ils. Jomar Distributors, PO. Box 533- 
11, Cadiz, KY 42211. 


‘FUNDRAISING Nonprofit groups. 
inique Emergency Medical Data Card ev- 
yone should carry. Information packet free 
800-447-0475, 1-415- -932- 0475. 


EARN $500 Daily...$1.00 + sase. Wil- 
am Allman. 3540 Eldorado, Lake Havasu 
ity, AZ 86403. 


BLIMP BUCKS! Simple T Tools, Materi- 
ls. Safe, Easy, No License. Airlite, 50 
elsey, SLC, Utah 84111-4428. 


. MILLIONS Now GUARANTEED... 
ORK at HOME Fastiest Easiest Way Ever 
DO^. PROVEN EFFECTIVE 519.95. K. 
oralski, Box 522-МР, Gabbs, NV 89409. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
ins, Decals. Free Catalog/Quotes. Stadri, 
R Jane, NY 10014. (212) 929-2293. 


REAL ESTATE 


| ABANDONED PROPERTY! Information 
1.00, Ridgehaven, Р.О. Box 849-P5, Glen- 
llen, CA 35442. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel Ave., Sherman 
laks, CA 91423. 


BUILD YOUR DREAM IN COLORADO 
Build your cabin from your own trees. 
Teate a pond from Crystal Clear Water. 
arness Solar Energy from over 300 days 
Г unclouded sky. 35 Acres from $19,900. 
ww Down—Easy Terms. Free Brochure 
Call Today 1-800-383-0583. Patten Land 

I Color ado io Corp. 


Trees. Creeks and Wildlife. 20 QUALITY acres 

land up), close to Yellowstone Park, starting at 

$7,450, Easy Owner Financing. Guaranteed Ac- | 

cess. Warranty Deed, Insured Title, Free Brochure. 
Rocky Mountain Timberlands 

333 Haggerty Lane & Dept. PS. P.O. Box 1153 

Bozeman, MT 58771-1153 @ (406) 586-8088 


Call Toll Free: 1-800-777- 9958 


M О N T А N A L A N D 
(INO TOOLS OR ASSEMBLY REQUIRED 
• 20 Acres & up * Easy Financing 

Prices start at $12,900" 
You'll be proud to show your friends 
Call today 
1-800-252-5263 


Yellowstone Basin Properties 


GOVERNMENT HOMES from $1 (Ur re- 
air. Delinquent tax property. Reposses- 
ions. Call 805-687-6000 Ext. GH-20025 for 


urrent repo list. 


cæ e e e сч ee es 


50,000 home sold for $15! Starter homes 
эг 5100 downpayment. Homes for 40% off 
narket prices. Over 100,000 government 
homes to pick from. Vacant land $280/acre. 
Ü different agencies and methods to use. 


TIONS: The only complete package on 
invernment seizures, surplus, unclaimed 
nd abandoned property. Order now and get 
‘REE bonus worth $100. Call 1-800- 
I26- 1020 or 1-600 468 -5060. 


TOOLS & MACHINERY 


INCREDIBLE 2-IN-1 SOCKET 
| In each pat ented 12 point socket, STEM 


6 points fit metric and 6 points fit 
SAE. Standard 3/8" drive, 24 
picce equivalent set is regularly 
$34.95 for only $27.95. Minnesota 
residents add 6% tax. 
warranty. P.C.I. — 1380 Dayton 
Ave, SL Paul, MN 55104 


MADE 


IN USA, 


D ккк ссср a 
_@ METAL Cutting Lathe $114.25. Taig, 
9045 Proctor, Industry, CA 91746. 


HE ACTION GUIDE TO GOVERNMENT . 


LATHES 


* СТАНІ IW. АТ FN 
"Mir MIA "ADG 
* FREU IS Гыз IRUM NIS 
ГАТА MG 2.00 


uf itene ' 


Hs 
CAMPBELL TOOLS 
b — LN COMPANY 
54 9 6: 2BERSGS SP) МА BAD 
۴ 


‘aT БЕШИ, 1 HI 
THT 


Eel 


w 
“SHARPENERS REPORT” 


Monthly 

Newsletter, Tips—Sources—Used Equip- 

ment. FREE Brochure. SKOG Company, 

| Dept. PS11, PO 22559, Minneapolis, MN 
55422. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, Dept. 
M, 3736 South 7th Avenue, Phoenix, AZ 
#5041. 


LATHES — MILLING MACHINES 
MACHINE E SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Umimat * Compact = Maximat * Myfaord » Sherline * Atlas * fet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. (Guaranteed, Catalog 
$1.00 trefundable!. Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


BUSINESS OPPORTUNITIES . 


$1.00 POUND From “Junked” Tires! 
(Send Stamp) LaVallees-286, Oxford, FL 
32684. 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
4300- 5, Hickory, NC 28603. 


IMPORAT- Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger, Dept. C269C, Woodland 
Hills, Califorma 91367. 


$225 DAILY "CHROME PLATING'' 
Auto Parts, Motorcycles, inexpensive, easy, 
(Free) information: Chrome, Box 2285, 
Waldorf, Maryland 20604. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
22791(LLC), Tampa, FL 33622. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's,. Box 1214, Franklin, TN 
37065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
PO. Box 5320, Sevierville TN 37864. 


ADVERTISE free in 507 Magazines. 
$5.00. Directory, Box 11W, Atlanta, GA 
30301. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial 
Box 3578-Y, Anaheim, CA 92803. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. Mc- 
Dowell, Box 5529-Y, Diamond Bar, CA 
91765. 


ALUMINUM SCRAP — Recycle Yourself 
— MAKE UP TO $25.00/POUNDI FREE 
Information: Industrial - PS11, Box 127, 


| Alexandria Bay, New York, 13607. 


$392.00 FROM Square Foot Plywood 


| (Huge Demand}, Revealing Proof $1.00 i Re- 


fundable), Woodwins, Bridgewater. Mass. 


| 02324-2299. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, B11 Moulin, Mad- 
ison Hgts., MI 48071. 


TAKE Catalog Orders. We drop-ship 2955 
best-selling specialty products. Lowest 
below ile Tops e prices. Immediate deliv- 
ery. Spectacular home business opportunity. 
Free Book. SMC, 9401 De Soto Ave., Dept. 
28-11, Chatsworth, CA 91311-4991. 


$1O00's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angeles, СА 90093. 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303! 674-8155. 


PIANO TUNING PAYS: Learn with ap- 
proved home study course. Diploma 
gines American Tuning School, 17050 

elfer Dr, Morgan Hill, CA 95037. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


$40,000 ON 1/3 ACRE! New hydro- 
onics—inexpensive, pleasant, practical! 
Free information. Planters, Box 1214, 
Franklin, TN 37065-1214. 


CLIP NEWSPAPER ITEMS. $3-$30 
each. Free Details. ыд Шы Рох 3128-Y, 
Anaheim, CA 92803. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold, РОВ 24986 (LLC), Tampa, 
FL 33623. 


$500 WEEKLY mailing ads. Admailers 
ажан Коза a An A ا‎ 


NEW! GROW EXPENSIVE PLANTS. 
SELL FOR 2,000% PROFIT. Free infor- 
mation. GROWBLIZ, Box 306-811, Seminary, 
MS 39479. 


HUNDREDS weekly easily. Assemble 
PROVEN products. Spare Time. No Expe- 
rience. Free information. IEC, Box 2227, 
Silverdale, WA 98383. 


NEED MONEY? Free Grants, Signature 
Loans, Business Loans. Write Action: #7-Y, 


Box 5499, Diamond Bar, CA 91765. 


MAKE Rubber Stamps. Highly Prefitable 
Business, Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 

$97,500 YEARLY “hidden” in your com- 

uter? Yes! (Free!) report: Simpson, 771 PS, 

attle Ground, Washington 98604-0771. 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. "T-Printer"^ РОВ 23991 
i LLC), Tampa, FL 33623. 


Let The Government Finance your 
new or existing small business. Grants 
‘loans to $500,000 yearly. Free recorded 
message: 707-448-0270. (JG61 


TAKE PICTURES for profit. Camera Ven- 
tures, Box 771, Lamara, CO 81052. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309-YD West 
Covina, CA 91791. 


asi thecae inclined individuals 
desiring High Weekly Profits operating 
Small Manu acturing business Without In- 
vestment write: Businesses-P, Box 9008, 
Baldwin N.Y. 11510-9008. 


GET PAID for mailing letters! Write: 
PAASE-SH1, 161 Lincolnway, North Au- 
rora, IL 60542. 


$300 A DAY! Taking Phone Orders. Peo- 
ple Call You. 304-776-5671 Ext. L49. 24 
Hours. 
p. ORNAMENTAL... 

iS” CONCRETE & PLASTER PRODUCTS 


FOUNTAINS eBIRD BATHS ANIMALS @ STATUES 
Make your own rubber 
f molds, creare useful and 


ornamental products 

right in your own back yard! 

Save hundreds $55. Highly 

profitable businass or habby. 

MANUAL: $10.95 POSTPAID 
BRINCO DEPT. PS-11 

BOX 1092. HESPERIA. СА 92345 


GIANT LTV 


DONT ve FOOLED BY TATIUS 
Build the best quant screen proie hon Ty 1 
clit woth lenses ; cregns шггей by SUNY £ 
avYLVANIA ar IMAG NAW Jai ете ат сщ ion ГИ 
inlarrrsatecn, preti Adan, ami lela parte calak dz 

Mene y hack quar inea Earn ste пап yearly 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP PA curl 


r heme or high 
ENITH 


stratéeri 


HYDRAULIC JACK REPAIR MANUAL 
AND CATALOG $10.00. HYDRAULIC 
PARTS SUPPLY, BOX 4157, BROWNS- 
VILLE, TX 78523-4157. 


PIANO TUNING ACADEMY, 281 D Ger- 
mania, Alexandar, AR 72002, free infor- 


mation. 


READ BOOKS [ог pay! $100 a title. 
Write: PASE-HY4, 161 Lincolnway, North 
Aurora, IL 60542. 


$100,000 YR! Easy. New. The Ultimate 
Opportunity. Free Details 1-800-446-3415. 
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L- Р.О. Bax 750062-PS, Dayton, OH „454175 = 


FREE 51.500 MERCHANDISE CREDIT. 


| Business. Free information: Recycling Box 


| FREE details. Money back G 


MONEY IS A MOTIVATOR 


| You won't get rich working for | 
someone else. SO GO FOR IT! 

| Our guide has a multitude of | 
very unique, low-cost, low-risk, | | 

| high-profit, practical businesses. 

| Increase income or make a MILLION. | 

| Something tor everyone — START NOW! | 


RUSH $9.95 to: SUMMIT | 


$15,000 MONTHLY INCOME! Easy 
moneymaking plan. NO INVESTMENT. Fi- 
nancial, Box 1150-PS, Fort Washington, Pa. 
19034. 


$200 DAILY with PVC Furniture! Easy, 
fun homebased moneymaking. Free report: 
PVC, 771PS, Battle Ground, Washington 
98604-0771. | 


FREE $10,000 GRANT. Billions given 
away, any purpose regardless of credit sit- 
uation. Never pay back. Free details (6191 
280-5050 ext. HCA4U. 


Exclusive platinum card, no one refused. 
No security deposit, no annual fees. $10,000 
credit line. (619) 280-5050 ext. 3C44U. 


HOT OPPORTUNITIES: 100 NEW, prof- 
itable home businesses revealed. Free in- 
formation. Business Publications, 304 
Newbury 5t., Suite 362, Boston, MA 02115. 


T-SHIRT PRINTING MACHINES. We 
sell professional single and multi-color 
screen printing equipment. Inexpensive, 
Free Brochures. Catco, 12086-PS NW 25th 
St., Coral Springs, FL 33065. | 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE 1 
(800) 826-8523 OR WRITE: THE 
GLASS MECHANIX INC., 10170 NW 47 
St, Sun Rise, FL 33351. 


LEARN Gold, Silver Scrap Recycling 
11216PS, Reno, NV 89510-1216. 
OVER $50,000 MONTHLY possible! 


GUARANTEEDI 
Opportunity Unlimited, Suite 636, 311 N. 
Lee St., Falls Church, VA 22046. 


OPERATE YOUR PROFITABLE BUSI- 
NESS at home. Easy, Shoestring start. 
FREE DETAILS. Parks Publishing. 1640 
Alderbrook Rd., NE, Atlanta, GA 30345, 


EARN MONEY Reading books! $30,000/yr | 
income potential. Details. (1) 805-687- 
6000 Ext. Y-20025. 


FORMICA: Repair Burned and Damaged 
Countertops WITHOUT REPLACEMENT! 
Quick, easy to $600/day. Change counter- 
top Colors WITHOUT REMODELING! Mil- 
lions of apartments, homes pay profits im- 
mediately. Introductory package FREE! 
206/256-9742. Introductory Videotape $14. 
RENEW-ALL, BOX 9900-55, Vancouver, 
WA 98668. 


WOODCRAFTING Home Business. Bro- 
chure—35e. Woodmart, 1868.F, Spring- 
field, OR 97477-4224. 


MONEY Never Stops! Demand For Home- 
made Booklets Endless! Details: Bream, 
Box 35622. Richmond, VA 23235. 


REVOLUTIONARY NEW PRODUCT! Elim- 
inate hard water problems without salt. 
Ground floor opportunity. FREE informa- 
tion. G.R.E.C. Box 651, Dept. 5-11, Quincy, 
IL 62306. 


MAILORDER Opportunity: Start profit- 
able home business without experience or 
capital. Free book. Mail Order Associates, | 
Dept. 520, Montvale, NJ 07645. | 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS AND plate glass! Up to $75,000. 
yearly! Call TOLL-FREE USA & Canada: 
1-800-321-2597 for valuable demonstration 
video and FREE report. Glas-Weld Systems, 
Box 5755-C-11, Bend, OR 97708. 


START а SUPER PROFITABLE BUSI- 
NESS from scratch. FREE Subscription to 
Opportunity Magazine tells how. Write Op- 
portunity, Бер 545, 6 N. Michigan, Chi- 
cago, IL 60602 


EARN $300 - $1,000 weekly! Mail weight- 
loss advertisements - from home! Pharma- 
cals - P5, 3400 - 111th, Chicago, 60655. 


MONEY, FREE Details Up To $30,000 In 
90 Days, 4 Hr. week. Send Stamp. 8306 
Wayward Rd., Houston, TX 77064. 
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BUSINESS OPP. (Сото 


MILLIONAIRE Mailorder Expert Reveals 
Money-Making Secrets. Free, exciting hour 
cassette: Melvyn Powers, No. Hollywood, 

California 91609. 


$24,000 IN BACKYARD! Growing new 
specialty plants. Start with $60. Free in- 
formation. GROWERS— Box 988-P5, Fri- 
day Harbor, WA 98250. 


BECOME А Наа! Estate Appraiser. 
$100,000 Plus Potential. Home Study. Free 
Literature. 800-223-4542 Dept. RM109. 


$75-$100/HOUR EASY Sealcoating 
Blacktop Driveways. Simple straightfor- 
ward moneymaking. GUARANTEED RE- 
SULTS !!! Free Details: Direct. Distribut- 
ing, 1325 Orion Road, Batavia, IL 60510. 


“SELL MONEY!" Become a Loan Bro- 
ker! Free details. Dept. PS 218, Financial 
| Planning, 210 5th Avenue, New" York, 


10010, (718) 768-6803 Ext. 200 (24 Hrs.). 


NUWAY Make durable building plastic 
easily. Waterproof, fireproof. Bays Labora- 
tory, 2086-2075 Drive, Cedaredge, Ca. 
81413-9628. 


MAKE YOUR FORTUNE in mailorder 
‘Write Now for free details: Maddox, 2316 
| Deleware, Suite 176-511, Buffalo, NY 
14216. 


FINANCIAL FREEDOM. Start Most Prof- 
itable Business At Home. GUARANTEED. 
Free Information. No Obligation. Pladott, 
| are Canoga #102, Woodland Hills, CA 

1367. 


MAKE MONEY WORKING FOR YOUR- 
SELF, 101 Businesses, FREE DETAILS, 
Cato Enterprises, P.O. Box 9266, Wood- 
lands, Texas 77387. 


GET HIGH, IN THE SKY! Piloted Ultra- 
light Blimp. Makes Thousands. Safe, Sim- 
ple, Easy. Airlite, 50 Kelsey, SLC, Utah 
84111-4428. 


CONCRETE Block Machinery; Catalog 
$100. Route One, Box 3740, Rapid City, 
South : Dakota 57702-9723. 


REHAB HOUSES for profit. $20,000 pet 
month easy. Manual summary and offer. 
Send $4.00 to: SBI 4020 148th Ave., NE 
Suite F, Redmond, WA 98052. 


| BANK $500 A DAY. 

Nc investment. $mall $tart-up. Free details: 
Specialized Reports, Box 280988-A, San 
Francisco, CA 94128. 


MEW 35MM CAMERA TAKES 3-D 
PHOTOS! Uses regular film! Perfect 
Christmas gift. Free sample photograph: 
- 1-800-284-8090. 


BETTER HEALTH 


QUIT SMOKING FOREVER No Withdraw- 
al'a $3.00. Nulite, Р.О. Вох 757, Ocklawaha, 
FL 32178. 


ATTENTION Condition your water: mag- 
netically without salt, free brochure 1-800- 
455-5595. 


WEARING APPAREL 


POCKETSIZE RAINCOAT Men & 
Women Full Length Attached Hood One 
Size Fits All $2.75. C&S Merchandise Cen- 
ter, 5412 N. Jennings Rd., Flint, MI 48504. 


AVIATION T-Shirts. Discount Priced. Cat- 
а!с $1.00 (Refundable). Sigma, 9621 Mis- 
sion Gorge Rd., #6-340, Santee, CA 92071. 


WANTED TO BUY 


HEATHKIT Trainers model ET3400 se- 
ries Microprocessor highest price paid as- 
semble or not working or not. These series 
6800 based trainers may have been pur- 
chased under other name. Contact Techni- 
cal Training Center, 3550 Stevens Creek 
Blvd., San Jose, CA 95117. 


BODY BUILDING 


MUSCLES 


How YOU can have: 
*Wider Shoulders *Bigger Arms 


*Powerful Chest *Lose Fat 
* Trimmer Waist *Gain Weight 
* Gain Strength 


FREE Г FREE BOOKLET! | 


EE BOOKLET Dept-T, Box 6694 
Detroit, Michigan 48240 


| sale! 


RADIO TV 


SECRET Scanner Frequencies: Federal, 
Police, etc. Free Catalog! CRB, Box 56-Р5, 
Commack, NY 11725. 


GARDEN SUPPLIES & EQUIP 


GREENHOUSES —Redwood Fiberglass 
Kits. Hobby/Commercial sizes. Free Bro- 
chure. Gothic Arch Greenhouses, Box 1564- 
PS MOBILE, Al 36633. (1-800-628- 49741. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 


| 20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Whole- 
Many Free!  Liquidations... 
Closeouts!... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 


| Box 1409-B, Holland, MI 49422. 


LEATHEH AND EXOTIC SKIN DEALERS 
listing; Wholesale to Retail. Send $5.85 to: 
Charles Rosenthal PS), 1245 N.W. 119 St., 
Miami, FL 33167. 

WHOLESALE ADAPTORS КЕ Video, 
Audio. Deal with Importer. FREE Catalog. 
CD International, B 4333, L.LC., N 
11104. 


WATCH REPLICAS! Lowest Nationwide! 
Warranty! 18KT Goldplated! Exact weight! 
(404) 963-3USA. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514- 0459. 


WATER! Build your own!! High Volume 
steam distiller, Low Energy, Compact, Con- 
venient. Plans $10.80. PO. Box 57, Green- 
acres, WA 99016. Felson - Morley Water 
Resource Center. 


HYPNOTISM 


FREE ps Pht 20 Sleep Learning Publi- 
cation DLP Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 


HAIR CARE 


MINOXIDIL. Tretinoin (Retin-A). Grows 

Hair 4 Months. Box 1213, Makati 12989, 
Philippines. 
A cosmetic product instantly reduces visi- 
ble signs of HAIR LOSS /THINNING. Hair 
appears fuller. Send $18.95 to: EHA Labs, 
Box 151144, Los Ángeles, CA 90015. (Spec- 
ify your hair color!. 


LOANS BY MAIL 


FREE MONEY! 2300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
Јака, Box 3066- P510, Seminole, FL 34642. 


BORROW any amount! Get Visa/Master- 
Card! Instant reply! Sunrise, Box 42Р, 
Bethpage, NY 11714-0042/(516) 349-1649. 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates P3, Box 9008, 
Baldwin, NY 11510-9008. 


BORROW $500 to $200,000.00 Fast on 
Signature. Galbraithe, 25 Dongan Place, 
New York, NY 10040. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
МАСС Р5-10, Box 5399, Torrance, CA 
90503. 


BORROW  $500-$40,000! “Over 
night" On Signature. Keep indefinitely! Ac- 
tion Box 5499-Y, Diamond Bar, CA 91765. 


$5,000 CREDIT! No credit check! Not 
Information. Actual credit! (813) 791-8550. 


BORROW $60,000 "Overnight". Any ar 
al Kee indefinitely! Free details! 
Martin, Box 1593-SP, Safety Harbor, "FL 
34695. 


BORROW $500-$100,000! “Immedi- 
ately" On signature. KEEP FOREVER! 
Credit-2C, Box 343, Tomball, TX 77375- 


| | 0343. 


BORROW "id MAIL Get Vite ااا‎ 
Quickly. Nearly everyone qualifies uest 
Free application. MJS Industry, Box 531, 
Bronx, NY 10461-0531. 


146 | POPULAR SCIENCE NOVEMBER 1989 


SIGNATURE Loans, Credit Cards ob- 


| tained quickly! Dominion, POB 35726-A, 


Richmond, VÀ 23235. 


Quick Loans, Credit Cards Issued Na- 
tionwide! Guaranteed! Empire, 1800 S. 


Robertson #931-M, Los Angeles, CA 90035. 


BORROW $50,000 “FAST”, Any Purpose. 
Guaranteed. CAPITAL, Box 561359-Р5, 
Cha rlotte, NC 28256. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
1189/PSI, Box 3574, Newport Beach, CA 
92663. (714) 722-9260. 


VISA! MASTERCAAD! Despite Past 
Credit Experience! Apply Toll-Free: 1-800- 
888-8851, Extenstion 26. Issuer New Era 
Bank, Somerset, NJ. 


BORROW 3500-340,000! “On Signa- 
ture" Any Purpose! 97% Eligible! Free 


| Application: National, Box 7627-K, Long 


Beach, СА 90807. 


PAYDAY LOANS — Must have Checking 
Account. Call 1-800-445-0680, Missouri 
1-800-892-3006. 


CASH HOTLINE 3500 - $100,000 On 
Signature. “Overnight” 98% Eligible! 
Fast Approval! 813-947-2443. 


ROAD TO PROPER CREDIT! CREDIT 
PROCESS REVEALED! SEND $8.95 TO: 
ON CREDIT, 10211 OLDHAM ROAD, 
RICHMOND, VA 23235. 


CASH 24—48 Hours! Fast Approval! All 

i of loans, Car, Home, Business, Holi- 

в. PFS, 210 Fifth Ave., Dept. 1102, NY, 
NY 10010. 


VISA/MASTERCARD Guaranteed! Siz- 
nature loans to $75,000 - from home! 
MCA-28, 3400 - 111th, Chicago, 60655. 


CASH Loans, Grants, Credit Cards. Bad 
predi OK. 717-531-1025, Ext. 114. 24 
ours. | 


BORROW 2500—5100,000. No one re- 
fused! Free application. 750 Johnson Hol- 
low, Jefferson, NC 28640. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


FREE! Surprise Collection With Approv- 
RIS say BOE Гар, EERUN CN BATO: 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 

FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


DISCOUNT Stamps, Request Countries, 
Free List. IVÀ, Box 197-B, Hanford, CA 
93232. 


1,000 STAMPS, $2.95. Guaranteed 
worth over $30 at standard catalog prices! 
Money back if not delighted. Approvals. 
Kenmore OT-977, Milford, NH 03055. 

FREE! Mystery Selection With Approv- 
als. Starhawk, N. 5023 Madison, Spokane, 
WA 99205. 


LIQUIDATING Tremendous Old Accu- 
mulation. Bargain Lists Free. Alatalo, 
Maynard, MA 01754. feathering 


FREE! Big Catalog-New edition list- 


| ing thousands of bargains on Worldwide 


stamps, packets, albums, and accessories. 
FREE when requesting stamps on approval. 
Buy what you like. Return balance, Tones 
town Stamp Company, Dept. Е119Р5, 
Jamestown, NY 14701. 


200 unsorted stamps 25g. Worldwide ap- 
rovals. White, Box 999-EA, Dunedin. FL 
4697, 


SPECIAL INFORMATIVE REPORT for 
tu FIRST DAY Cover collecting. OR- 

ER NOW! $3.95. JAG Treasures, 7906-5 
Springflower Rd., Columbia, SC 29923. 


JOKES & NOVELTIES 
FREE Catalog! Things you never knew 
existed! 1600 ovelties, Jokes, Science, 


Hobbies, Surprises. Jahnson-Smith, F-03, 
Bradenton, 34206- 5500. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
tonewood, tools, varnishes, parts, accesso- 
ries, strings, cases, instruments, bows. Vi- 
olin, guitar kits. Catalog $1.00. Dept. MX, 
4026 W. Belvedere Ave., Baltimore, MD 
21215. 


1" 


MAGIC TRICK, PUZZLES - 


FREE Catalog. Magic Tricks, Puzzle 
Jokes. Over 800 Items. Winkler's Wonde 
Dept. P511-89, Oakdale, CT 06370. 


PROFESSIONAL MAGIC! Huge Cat 
log, over 1,000 Tricks and Books. $4.5 
Hank Lee's Magic Factory, Dept. PS11, 1 
Lincoln Street, Boston, MA 0: 02111. | 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND Old Coins, Jewelry, Gold Nu 
New Patented Revolutionary old Nugge 
Catalog. Gardiner Electronics, 3131L 
35th Ave., Suite K, Phoenix, AZ 85017. 


TREASURE Finder Locates Buried Gol 
Silver, Coins, Treasures, Free Catalo 
77292 RC10, Box 920839, Houston, 


GOLD MINE. Broke prospector sellis 
promising Wyoming claim. $1599/offer. Be 
7693, Mclean, VA 22106. 


SONGWRITERS 


 POEMS-SONGS WANTED. F ree Pu 
lishing: Promotions. Broadway Music, Bq 
7438-PS, Sarasota, FL 33578. 


CB RADIO 


POLICE—FIRE SCANNERS, CB 
HAM, MARINE Z-WAY, ANTENNAS. HF 
BOX 19224PS, Denver, CO 80218. 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, chem 
cals, equipment, books, experiment 
DINOSAURS and charts! Most comp 
hensive catalog offered by anyone in th 
column. Established 1970. $3.00\U% 
REFUNDABLE. Analytical Scientifi 
11049 Bandera San Antonio, TX 7825 
(512) 684-7373 VISA. 


“EXPERIMENTERS” LABORATOF 
CHEMICALS - Catalog 
$1.50. established 1953 Hagenow Labor: 
tories, 1302 Washington, Manitowoc, Wi 
consin 54220. 


1989 CATALOG, 200 pages. Chemistr 
Biology, Physical & Earth Science, Natui 
Dinosaurs and much more. Beginner to рг 
fessional. $2.00. Merrell Scientific, 166 
Buffalo Rd., Rochester, NY 14624. 


ANATOMICAL Products Catalog 24 
Pages $2.00, ACC, 8221 Kimball, Skoki 
IL 60076. 


CHEMICALS AND LAB EQUIPMEN 
Chemicals, small or large quantities, fq 
your convenience. Glassware, Scales, M 
croscopes available. Send $5.00 for cata 
logue. Chem Lab, 1060-C Ortega Wa 
Placentia, CA 92670. 


CHEMICAL FORMULATION made eas] 
$11.00 Wardle Scientific, Box 805, Brig 


| ham, UT 84302. 


PSYCHEDELIC Chemistry Catalo 
$15.00. E. MacNab, RR #2, Sooke, Canad 
VOS INO. 


ELECTROSTATIC GENERATOR kit: 

200,000 volts. Vacuum systems, magneti 

devices, earth science, Teslacoils, othd 
experimental e equ ment as plans or kits 
Catalog - $3.0( Component Parts, 2: 

Hampton Pkwy., Kenmore, NY 14217. 


LABORATORY GLASSWARE ANM 
CUSTOM GLASSBLOWING to your spe 
ifications. Technical Glass Service, 287 
So, Cole Rd., Boise, Idaho 83709, #208 
362-9769. 


EDUCATION & INSTRUCTION 


WORLD WIDE COLLEGE OF c 
TIONEERING, INC. Since 1933. Term Soo: 
Free Catalog COL. Gordon E. Taylor, Во 
949, Dept. 3 Mason City, IA 50401. 515 
423-5242. 


UNIVERSITY DEGREES WITHOU' 
CLASSES. BACHELOR'S, MASTER'S 
DOCTORATES. ACCREDITED, INEXPEN 
SIVE, FAST. FREE INFORMATION. DF 
JOHN BEAR, PO BOX 626-P5, BENICU 
CA 94510. 


SPEED READING MADE EASY. As 
tounding new reading method! Free in 
formation: Manuscripts, P.O. Box 41410 
Baton Rouge, LA 70835. 


BECOME A PARALEGAL. Work Wit] 
Attorneys. Home Study. Free Catalog, 800 
223-4542 Dept. LL109. 


DUCATION & INSTRUC. (Сото 


NING! Triple learning 

ed through music! Develop Supermem- 

"y: P contin stress. Free—book excerpt & 

atalog. Superlearning, 450-PS11 Seventh 
venue, N.Y.C. 10123. 


ER assistance. 16,278 topics | 


TERMPAPE 

ailable! 306-page catalog —rush $2.00. 

esearch, 11322 Idaho, #206KT, Los An- 
eles 90025. TOLL FREE HOTLINE: 800- 
51-0222 (California: 213-477-8226). 


PARALEGAL GRADED CURRICULUM. 
pproved in-depth training by correspon- 
iid BLACKSTONE SCHOOL OF LAW: 
alg: of legal training. Write for free 
P.O. Box 790906, Dept. PS, Dal- 
75379. 


HIGH SCHOOL at home, diploma | 


warded. Low monthly payments. No 
lasses, 
H800-228-5600, or write: American School, 
ері. 4347,850 E. 58th St., Chicago, IL 
D637. 


FULLY UNIVERSITY DE- 
Economical home study for Bach- 
or's, Master's, Ph. D., fully approved by 


;alifornia State Departme nt of Education. 
'restigious faculty counsels for inde! 
lent study and life ex ras credits ( 
nrolled students, 400 faculty). Free in- 
prmation— Richard Crews, M.D. (Har- 
ard), President, Columbia Pacific Univer- 
ity, Department 2R50, 1415 Third Street, 
ап Rafael, CA 94901. Toll free: (800) 227- 
1119: California: (800) 552-5522; or (415) 
59-1650. 


UNIVERSITY DEGREES Without | 


lasses! Accredited Bachelor's. Master's, 
Joctorates. Free Revealing Facts! Thorson- 
S11, Box 470886, Tulsa, OK 74147. 


POWERFUL! = ee HOW TO 


TAKE CORRECT DECISIONS EVERY- | 


MAY for Success, Wealth, Happiness, Secu- 
ity. G $4.00. ite Robin 
Touse, Box 161966, Roswell, СА 30076. 


| FREE CAREER GUIDE. Earn more 

noney with Success Proven Correspondence 

Jiploma Courses. Granton Institute, 263B 

1 eur Street, West Toronto, Canada 
5 


; RELIGIOUS BROTHERS, CATHOLIC- 
WATHODOX ecumenical, poor pay. Father 
Valter Rush, Box 614, San Francisco, CA 
4101. 


| BEA PARALEGAL! Accredited Attorney 
nstruction. Home Study. Founded 1976. 
00's Grads. Financial Aid Available. Free 
-atalog. 1-800-669-2555. Southern Career 
institute, 164 W. Royal Palm Road, Boca 
taton, FL 33432. 


ыйынды f s ыйы ےھر‎ шш ЕЕ 
| LEARN BOOKKEEPING/ACCOUNT- 
NG. Home Study Free Literature. 800- 
123-4542 Dept. AM109. 


| CABLE EQUIPMENT 


| CABLE TV BOXES We sell only the best 
ow prices, we ship COD. $2.00 for catalog 
ice Products, PS9 РО. Box 582, Dept. 
Saco, ME 04072, (207) 967-0726. 


CABLE T.V. CONVERTERS Jerrold, 
Jak, Scientific Atlantic, Zenith, & man 
ithers. "New" MTS stereo add-on: mute 
‘olume. Ideal for 400 & 450 owners! 1- 800- 
:26.7623. B&B INC, 4030 Beau-D-Rue 
Drive, Eagan, MN 55122. 


CABLE TV SECRETS — the outlaw pub- 
ication the cable companies tried to 
ABO, Movie Channel, Showtime Descram- 
vlers. Converters, etc. Suppliers list in- 
luded $8.95. Cable Facts, jd 111-PS, 
Pataskala, OH 43062. 


| IF you want some of the best Prices on 
-ONVERTERS, DECODERS, call 1-313- 
379-8356. We have Jerrold, Starbase, Tri 
Mode, Scientific Atlantic, Hamlin, Zenith, 
зоте Oak, Pioneer, Filters for beeping 
thannels, also other equipment from time 
о time. NEW VOLUME CONTROL 
vVONVERTERS. 

| 


CABLE-TV BOXES 
Descrambler * Converters 
FREE CATALOG 
i TRANS-WORLD CABLE CO. | 
12062 Southwest 117th Ct., Suite 126 


Miami, Florida 33186 
800-442-9333 


anf 
| 
ia 


information free. Phone free | 


HEADQUARTERS: OAK, JERROLD, 
ТОСОМ, ZENITH, HAMLIN, SCIENTIFIC 
ATLANTA. VISA M/C COD, ORDER 
YOURS TODAY. 800-327-8544. 


CABLE TV CONVERTERS 
Why Pay a High Monthly Fee? 


Jerrold, бак, Hamiin. Scientific Atlanta. Zenith, and more! 
60) day warranty Shipment within 24 hrs. For fast serw- 


ice MGVISA COD. Telephone orders accepted. Eve- 
ning hrs. also. 4312) 438-4056. Stamped Envelope ( 506) 
postage for FREE catalog. No. IN, orders | 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, Ill. 60016 


PREVENT DESCRAMBLER DETEC- 
TIONI Install *TECH-BLOCK" Today! 
$19.95 РРР. The Stage Door Video, РО. 
Box 576, Burnsville, NC 28714. 


CABLE RENTERS 
STOP! 


If you are currently renting your cable equip- 
ment it's time to look into owning your own. 
You can save up to $100 plus every year. We 
carry ali the major brands of Converters. 
Remote controls and Descramblers. 
JERROLD, OAK, EAGLE, HAMLIN, 

ZEANITH SCIENTIFIC ATLANTA 


Many more. Fast courteous service. 
Call today 


your free catalog. 


Toll Free 1-800-228-7404 


Nu-Tek Electronics 5114 Balcones Woods dr. 
Austin, Tx 78759 


Suite #307 Dept. 298P 


SATELLITE TV 


FREE Catalog 36 Pa 
Nobody undersells 
(800) 222-9064. 


VIDEOCIPHER и SCHEMATICS Com- 
piei Set (Audio & Video Parts List) $14.95. 

e Stage Door Video, P.O. Box 576, Burns- 
ville, NC 28714. 


SATELLITE T'V—Free 24 page catalog | 
rushed to you listin W best products at low- 
est prices. SATMAN, 800-472-8626. 


| Satellite-TV CREE 


fa 
Save 30%-60% 3log ( 
\ Мм? Systems 
к Plus upgrades for present owners: 
Receivers, IAD's, movers, LNAs, 
LNB's. Feeds 6 to 16 dishes & 
Ku equipment 
Names Like — 
-~ Chaparral, Uniden, Drake, 
"7 Houston, Channel Master, etc. 
ju 800-334-6455 


, SKYVISION INC.” 
2026 COLLEGE WAY 
А. FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! 


es. Major Brands. 
EST-Since 1977. 


VIDEOCIPHER Decoders. Catalog $4. 
Bkywatch- PS 238 Davenport, Toronto, Can- 
ada, M5R 1J6. 


VIDEOCIPHER Build your own low cost 
Videocipher II. Operate without subscrip- 
tion. Kit includes simple step by ste 
structions. Parts list and circuit board. 
$55.00 U.S. Check, М.О. to: CA Comeau, 
Box 1327, Halifax N.S., Canada B3K 5H4. 


VIDEO 


MICROWAVE TV RECEIVERS 
1.9 to 2.7 GHz 


Vj CH Comp yaci Dish System - £77 © 
ECHI ish System $195 

; 12 CH Yagi (Rodi System -317495 

E SOCK Den System-S 300 Ya 


nly 


$83 90 


Send $1 lor 
Саноо en these 
and other line 
videg products 


LIFETIME WARRANTY 


EUN MICROWAVE INTL. IRE 
РО BOX 24527 


PHOEWIT. A7 85067 
| 18021 220-0540 


QUANTITY DISEBUNT s 


VISAIMC/COD 


RENTAL MOVIE STABILIZER. Connect 
between VCRs or to monitor. $69.95. 1-800 
367-7909. 


VIDEO-BOX restore, enhance rental mov- 
ies. $44.95 (s/h $3.95). HI-TEK, PO. Box 
36044, Raleigh, NC 27606. 


512-950-8816 or write for - 


| "des PS10D 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


х, PRICE CATALOG FREE! 


d ypes, Buy DIRECT dein LES 
; ; ; save up to 

|" ser Лан МА! оп НОМЕ 

ў TRIAL. FREE Catalog. Write 


| MONEYSAVERS, 


HEARING AIDS 


9530 Langdon Ave., 
ulveda, Cal. 91343 ngd 


ENJOY HEARING 


Aid! 
ind 
no cords, tubes or 
Full 
45 аг 
tial. NO salesman will call. 


All-in-the ear Hearin 
Nothing over, under or 
the ear. 
wires. Simple slip-in fit. 
range volume control. 
Order your free catalog! Write 
Rhodes Hearing today 


or call 24 hrs./ day 


1-800-453-4905 


RHODES HEARING 
Dept. 12M Brookport, IL 62910 


COMPUTERS 


FREE  Programs!! IBMpc' s/ Apples’ 
TRS80's/Commodores. EZRAEZRA, Box 
5222SNV, San Diego, СА 92105. 

IBM SOFTWARE 50c€717?— Huge Cata- 
log Write: NewFax, Box 370, Woodacre, CA 
04973-0370. 


33 IBM PROGRAMS! $4.00 S/H. PRO- 
SOFT, Box 7651, Austin, TX 78713-7651. 


LEARN MORSE CODE Logicons menu 
driven program for IBM, PC, XT, AT Com- 
patibles converts words manually entered 
or computer randomly selected to code 
sounds. One to fifty WPM selectable. $14.00 
for disk: Logicon, P.O. Box 426, Lexington 
Park, MD 20653. 


AMIGA/COMMODORE UPGRADES, 
| Chips, Diagnostics, Parts/Supplies. Request 
Catalog. Grapevine 1-800-292-7445, 


FOR INVENTORS 


DEAL DIRECT WITH 
REGISTERED PATENT ATTORNEY 


GRADUATE ENGINEER 


Зі YEARS OF EXPERIENCE 
U.S. & INTERNATIONAL PATENTS 


Patent and develop your idea with the 
experience of an expert. Call or write for free 
confidential advice, information packet and 


invention. 


Overseas production, prot 


ypas 
and research readily availa 


Also specializing in 
copyrights and trademarks 


Less than 1 hr from 
US Patent Office 
CALL TOLL FREE 1-800-442-2728 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755 
171 STILLWELL LANE, SYOSSET, NY 11791 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ- 


REGISTERED PATENT ATTORNEY 
1-800-876-6670 PATENT SEARCHES, 


| FREE INFORMATION. 


INVENTORS: Call TLCI ar КЕС infor- 


mation 1-800-468-7200 24 hours/day - 
USA/Canada. 


forms for confidential disclosure and record of || 


INTRODUCTION TO INDUSTRY & MARKETING PLANS 


ates, 2008 Fondulac, Richmond, VÀ 23229. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Canada call (413) 568- 3758. 


РАТЕМТ АМО DEVELOP Your Faventia 
Registered Patent Agent and Licensed Pro- 
fessional Engineer, Send for FREE PATENT 
INFORMATION Every Inventor Should 
Have. Richard L. Miller, 12 Parkside Drive, 
Suite-N, Dix Hills, NY 11746. (516) 
499- 4343. 


REGISTERED PATENT ATTOR NEY. 
D.A. Kettlestrings, 414 Hungerford Drive, 
Rockville, Maryland 20850. 1-800- 
748-6216. 


FREE help for inventors! No charge for 
rotecting forms or consultation. Affiliated 
invetero Foundation, 2132-1 Bijou, Colo- 
rado Springs, CO 80908, or Tol] Free 1-800- 
525-5885, 


WANTED: Inventive Energyologist. Ama- 
teur or Professional. Partnership Opportu- 
nity. 1-314-435-9290 Evenings. - 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-FT, Fremont, Ohio 43420. 


INVENTORS Your first step is impor- 
tant. For free advice, call ADVANCED PA- 
TENT Washington, DC, 800- 
458-0352. 


PATENT COPES OF FAMOUS 
INVENTIONS; Books For Inventors. Cata- 
log $1.00 (Refundable). PATENTS, Box 
3368A, Santa Rosa, CA 95402. 


INVENTIONS WANTED 


A NEW IDEA? Call National Idea Cen- 
ter of Washington D.C. free info— 1-800- 
247-6600 Ext. 117. Come see The Inven- 
tion Store! 


IDEAS, inventions, new products wanted! | 


Presentation to industry/exposition at 
national innovation exposition. 1-800- 
288-IDEA. ISC-PS, 903 Liberty, Pittsburgh, 
PA 15222. 

Confused? Need Help? Call 


INVENTORS! 
IMPAC. For free information package. In 
US. and Canada. Toll free: 1-800-225-5800. 


LEARN how to offer your invention for 
sale or license. Free booklet outlines pro- 
cedures, royalty rates, requirements. 
Kessler Sales Corporation, C-7-IW, Fre- 
mont, Ohio 43420. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
таан пате тоне aa 

of “The Psychology of Purity & Chas- 
tity” to: Schizophrenics international, 
P.O. Box 50456, Ft. Worth, TX 76105 


NEED CREDIT? We'll give you a $5,000 
credit card regardless of credit history, 
bankruptcy or credit problem! 98% guar- 
anteed eligible. No bank deposit required. 
No credit check. Free details. 304-776-5671 
Ext. FC215. 24 Hours 


OCCULT COURSES. Write School of 
Wicca, Box 1502-POC, Newbern, NC 28560. 


SARY. CATALOG SHOPPING USA GOLD 
CARD 1-300-886-7774. 


BIBLE PROVEN PRO REINCAHNA- 
TION "One Life?", available soon, app es 
fallacious anti—reincarnation dogm 
Dealer inquires preferred. Metadyne nd 
Bax 26513 Santa Ana, CA 92799. 


WIN $1,000.00 Before Christmas FREE 
DRAWING! Details £10 SASE! Infinite 
Horizons Corporation, Drawer 1077-A, 
Deming, New Mexico 88031. 


GIANT NEW INDUSTRY! Exciting! FREE 


details #10 SASE HURRY! Infinite Hori- 
zons Corporation, Drawer 1077, Deming, 
NM 88031 1505! 546-0355. 


FOR MEN & WOMEN 
Johnny's Tie Saver—also a Women's dress 
Saver. With ties costing e much, and also 
for cleaning, you cant g 


О wro Send in | 


$3.00 and a Tie Saver vil be mailed to you | 


immediately. 
Bea & Johnny's Enterprises 
О. Box 125 
Lakehurst, NJ 08733-0125 


I 
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OF INTEREST TO ALL (Сото 


LET Me Show You How I Stop ррес Living 
Pavday To Pa day. $5. Infomax, Box 37085, 
Pensacola, FL 32526. 


LIVE TRACTORS 
CS pe эс 


Jr 


| Working Replica of ones used years ago in Lumber 
| Camps and Threshing Runs. Comes complete 
| with Brass Boilers, Copper Steam Pipes. Steel Fire 
Box, Cylinders, Pistons and Whistle that actually 
blows, made of brass. Uses water and burns solid 
fuel. Takes 3 to 5 minutes to raise steam, then will 
go 1/3 of a mile, self-propelled. Develops 1/15hp. 
3000rpm, 10" long, 7" high, 5" wide, weight 4-1/ 
МЫ, Made in England. А real work of art, 
gleaming and beautiful. $97.50 + $3.50 shipping. 
Order Toll Free 1-800-821-5157 


DutchGuard, Dept. AW-22 
P.O. Box 411687 
Kansas City, MO 64141 


WINEMAKING 


WINEMAKERS - BEEHMAKERS - Free 
Illustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254- 
0242 - KRAUS, Box 7850-N, Independence, 
Missouri 64053. 


WINE Lover??? Display treasured wines 
in the Hanging Wine Belt. Personalized! 
Luxurious! Free brochure. Wines, 124 Nyla, 
South San Francisco, CA 94080. 


SPI, BOX 784-3, CHAPEL HILL, NORTH 


CAROLINA 27514. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


INCORPORATE without Legal Fees! 
Free Booklet Tells How—Includes Forms 


| —Call Now: (800) 345-CORP. 


= — 000 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES .. 
Autos. . . Vans... Boats. . . Airplanes. . Millions 
Surplus Bargains ... many 1% original cost! 
"Nationwide Sales Directory" —$3.00. Dis- 

sal, Box 19107-FW, Washington, DC 

0036. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309-YG, West 
Covina, CA 91791. 


word minimum 
BOLD FACE CAPS add $1.00 a word 


TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 


GOVERNMENT SEIZURES! Cars, Com- 

uters, Houses, Boats, Vans. Dirt Cheap! 

„00. Falcon: Box 408-CB, Long Beach, СА 
90801. 


PLANS/BLUEPRINTS 
SPEAKER STARD. Plans 6'-15" Mod- 


ern design im mero response. Send $7.00 
to: Willis Craft, PO. Box 37, Tonkowa, OK 


14653. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
.25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 357, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest; 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 


Platinum, Diamonds. Highest Cash. Free | 


information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


PERS ONAL 


COLLEGE DEGREES, High School Di. 
pomas: Authentic looking. Free Catalog. 

ational Certificate, Dept. PS-140, 210 5th 
Avenue, New York 10010. (718) 768-6803 
Ext. 100 (24 Hours). 


HERBS— YOHIMBINE, PAU D'Arco, 
and others. Catalog $1.00 (refundable). 
Jude Herbs, Box 563PS, Huntington Sta- 
tion, NY 11746. 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02370. 


FOREIGN NEWSPAPER 


WORLDWIDE ENGLISH NEWSPAP- 
ERS/MAGAZINES! Sampler, 3/$2.49, 
FREE BROCHURE. MULTINEWSPAP- 
ERS, Box DE-3A, Dana Point, California 
92629. 


BOOKS & MAGS 


BOOKS ON PSYCHIC PHENOMENA! 
ESP UFOs. Write: Infinite M4, Box 581 
RVC, NY 11571-0581. 


$150,000 home sold for $15! $50, 000 drug 
dealer's boat sold for $10. Fax Machine for 
$10. TV sets for $14 each. $18,500 truck 
for $120, Cars, appliances, computers, of- 
fice equipment, furniture, and more at huge 
savings. Over $1 billion worth of merchan- 
dise to choose from. Billions in real estate 
at give-away prices. Over 75,000 vehicles. 
Over 100,000 homes and real estate prop- 
erties. Single family homes, apartment 
complexes, golf courses, vacant land, office 
buildings. 30 different agencies and meth- 
ods to use. THE ACTION GUIDE TO GOV- 
ERNMENT AUCTIONS: The only complete 
package on government seizures, surplus, 
unclaimed and abandoned property. Order 
now and get FREE bonus worth $100. Call 
1-800-326-1020 or 1-800-468-5060. 
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9.80 PER WORD 


YOUR SIGNATURE 
(PLEASE PRINT OR TYPE COPY @FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


GOOD IDEAS FOR BETTER 
METALWORKING 
| The Home Shop Machinist—the | | 
magazine with more good uses 
than your lathe. Whatever you | 
make in your shop, it can save 


| you time, headaches, money. Six 
issues, only $19. To order, call 


800-447-7367 or write The Home | 


Shop Machinist, Dept. A13, Box 
968, Traverse City, MI 49685. 


| ELECTRONICS, STEREO Hi FI 


SURPLUS Electronics. 72 page cata- 
log. $2. Surplus PS), Box 276, Alburg, VT 
05440. 


TOBACCO, PIPES, CIGARS 


TOBACCO! Chewing—Smoking Sam- 
pler. Write, Fred Stocker Inc., Dresden, Ten- 
nessee 38225. 


GIFTS 


YOUR choice of 100's of Practical to 
Unique Gifts for family, friends! All Prices, 
Occasions. FREE CATALOG! Treasure 
House, 13212 Gilbert St. 0/1, North Ed- 
wards, CA 93523. 


_ BREW Your Own Beer Like The Imports 


You Buy! Free Information. Boulder Brew- 
ers Connection, Inc., 3305 Spring Mtn. Rd.. 
Suite 60-Р, Las Vegas, NV 89102. 1702) 
251-HOPS. 


| CHRISTMAS GIFTS, cheap! Catalog. 21st, 


1333 Heulu #1001, Honolulu, HI 96822. 
SAVE $100's on major appliances, Free in- 


‘formation. Jayne's House #114, #7 Муга 


Ave., Lebanon, NH 03766. 


Turn off the lights... 
TURN ON + 


the STARS S D 


Now, bring the magic of the 
night sky right into your home! 
NIGHT SKY STAR STENCIL 
transforms any ceiling into a 
celestial celebration . . . with 
each star in the right place at 
true brightness. Fun and easy 
to put up (1-2 hrs), NIGHT SKY 
includes luminous, non-toxic 

| paint, brush, stencil. Featured 

| in Popular Science, L.A. Times, 

| and The New Yorker. 


1-800-999-3433 


URSA MAJOR, Box 3368-01, Ashland, 

OR 97520. Specity Summer/Winter, 8' 

($28) or 12' ($33), ppd. Includes Star & 
Constellation Map. 


NIENT SKY 


Order 
Form 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East 
Main St., counts as SEVEN words. PO, Box 3 counts as THREE words. City, standard 2-letter state abbreviation 
and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


[] Remittance of $ is enclosed to cover insertions(s) in the issue(s). 
Û CHARGE to: Exp. Date 
= | | | 3 à 
ee: —— № | П | | 12 _ | 
YOUR МАМЕ — PHONE 
FIRM . _ | z 
CITY STATE ZIP — | | 


MODEL, SHIPS, CARS, ETC. 


“FASCINATING LIVE STEAM MOL 
ELS!" complete "WILESCO & MAMO 
line. KITS OR ASSEMBLED. Train 
Tractors, Marine, Cars, Trucks, Statione 
Engines and Accessories. Stunning lar 
34-page Colored Catalog $5.95 Refundab: 
Sales, Parts, Service. LARGE 

Diamond Enterprises, Dept. PSA, Box 53 
Alexandria Bay, NY 13607. PHONE: (613 
475-1771. 


ل 
GOOD EATING‏ 


OAT BRAN RECIPES - Healthful, Del 


cious, $5.00/Sase. Rec PO. B 
30614, Palm Beach Gdns., FL 33420. 


DELICIOUS meals in 15 minutes. Se 
$3.00 for recipes: Mecca, P.O. Box 1074 
Pensacola, FL 32504. 


TEXAS DEER RECIPES. Delicious favo 
ites. $2.00 and SASE. T&TP, Box 15093 
Lufkin, TX 75915. 


SPORTING GOODS 


FLOATING FISHERMAN'S KNIFE. T 
ultimate! Contoured handle and sheat 
$13.95 postpaid. 100% Satisfaction Gua 
anteed. Order direct or DETAILS FR 
Frontier Publishing, 2153-B Houtman 
Saugerties, NY 12477. | 


FINANCIAL 


DEBTS? BILLS? BAD CREDIT? 
No problem! We'll help now now. Applic: 
tions accepted $500—350,000. Not a loa 
company. Free app: TCAC, Dept. PS, 40 
Century Park South $117, Birmingham, A 
abama 35226 or call (205) 979-1400. 


HOBBIES & COLLECTION 


AMAZING small gift that guarantees yo 
BlG thanks. BASEBALL STARTER CARI 
KIT $19.95 ORDER NOW! JAG Treasure: 
7906-5 Springflower Rd., Columbia, S 
29223. 


TOYS 


EDUCATIONAL TOYS— GAMES, Fre 
brochure, JAG Treasures, 7906-5, Spring 
flower Rd., Columbia, 5С 29223. 


WATCHES, CLOCKS ETC. 


WATCH REPLICAS! Lowest Nationwid: 
Warranty! 18KT Goldplated! Exact weigh 
(404) 963-3USA. 


BUY 
UNITED 
STATES 

SAVINGS 
BONDS 
For the current 


rate call... 
1-800-US-BONDS 


Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


1101 Conversational Computing The Voice 
Computer from Advanced Products & Tech- 
nologies is a hand-held speech-input and 
-output computer that can be trained to rec- 
ognize spoken commands and respond with 
a spoken voice. This system presents new 
information-processing opportunities for busi- 
ness, education, professional, entertainment, 
and personal needs. Free 


1102 Thousands of Items American De- 
sign Components offers a catalog full of elec- 
tronic and electromechanical components, 
plus a line of computer parts and peripher- 
als. It's designed with the tinkerer, hobbyist, 
technician, and engineer in mind. Free 


1103 Anatomical Products Anatomical 
Chart Co.'s 240-page brochure contains the 
world's largest collection of innovative and 
educational products on health, anatomy, and 
science-related topics. $1 


1104 Outdoor Storage Literature from Ar- 
row Group Industries describes the latest in 
outdoor storage. Featured are steel and wood 
designs as well as children's playhouses. Also 
included are helpful storage, planning, pur- 
chasing, and creative storage-usage tips. $1 


1105 Radar Detection A Bel-Tronics bro- 
chure explains Ka Band photo radar equip- 
ment. Some of the questions addressed: 15 
photo radar legal? Is photo radar the only type 
of equipment that can be used at Ka Band? 
Free 


1106 Telescopes Explore the universe with 
Celestron telescopes. Premium-quality optics 
are available for everyone—from beginners to 
advanced researchers. This 28-page color bro- 
chure has complete specifications. $1 


1107 Truck Headrest — Airhead from Com- 
mon Sense is a new protective air-filled head- 
rest for light trucks. Airhead provides com- 
fort and safety and removes easily for use as 
an extra cushion for all activities. It's availa- 
ble in many attractive see-through colors. Free 


1108 Personal-Computer Tips In its de- 
tailed color brochure, CompuServ describes 
how to obtain access to America's largest in- 
formation service. Its data banks include an 
encyclopedia, news wires, and financial in- 
formation. Free 


1109 Instant Insulation А brochure from 
Convenience Products describes its Touch 'n 
Foam all-purpose sealant and insulator that 
fills small and large cracks, crevices, and 
holes, stopping air infiltration and leakage and 
creating an effective barrier to air, moisture, 
sound, dust, and insects. $1 


1110 Kit Furniture The Craftsman's Cor- 
ner classic oak kits offer roll-top desks, file 
cabinets, dining rooms, and bedroom furni- 
ture, plus a broad range of oak accessory kits 
at affordable prices. Only limited woodworking 
skills are required. $1 


1111 Energy-Efficient Heating The "Heat 
Pump Reliability" brochure from Edison Elec- 
tric Institute describes the results of in-depth 
surveys of heat-pump owners and heat-pump 
maintenance records. Free | 


1112 Hobbyist Catalog Edmund Scienti- 
fic's 80-page catalog contains over 1,200 
products, including telescopes, magnets, 
weather instruments, high-tech toys, fiber op- 
tics, and ideas for science-fair projects. Free 


1113 Most Popular Home Designs This 
book from Home Planners contains 360 time- 
tested home-design winners in all types and 
styles for all types of budgets. Every design 
showcases a simple-to-follow floor plan, one 
or more exterior renderings, and explanatory 
text that highlights the plan's major features. 
Blueprints are also available. $9.95 | 


1114 Wood Stoves Kent's line of EPA- 
certified wood stoves is featured in its full- 
color brochure. Specifications, charts, and di- 
agrams make heating your home easy and 
efficient. The brochure discusses firebox tech- 
nology and heating efficiency, and shows the 
wood stoves in a variety of settings. $1 


ADVERTISEMENT O 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee, For your safety, please do not send cash. 


1115 Wood Finishing This edition of 
Minwax's 30-page finishing guide contains 
time-saving tips and how-to instructions. Learn 
how to beautify and protect new wood and 
restore old wood to its original beauty. Free 


1116 Wood Refinishing The color guide 
from United Gilsonite Labs offers tips on wood 
finishing, refinishing, and special stain effects. 
In addition, this guide provides how-to infor- 
mation for all phases of the wood-finishing 
process—from removing old paint to choos- 
ing and applying new stains and protective 
finishes. Free 


1117 Gas Savers U.S. Auto-Tech's cata- 
log features innovative products designed to 
Save gas, increase engine and car life, and 
maintain high-performance motoring. Featured 
are the famous Slick 50 and Bardahl prod- 
ucts. Free 


1118 Retaining Walls А full-color brochure 
from Versa-Lok describes its Retaining Wall 
System. Versa-Lok provides a beautiful and 
economical way to build a curved, straight, 
or stepped wall. No mortar or footings are re- 
quired. Free 


1119 Virginia Vacation The Virginia Divi- 
sion of Tourism offers a 120-page guide de- 
scribing the state's various attractions. From 
majestic mountain regions to bustling urban 
areas and glistening sandy beaches, Virginia 
is a unique, exciting destination with an 
unsurpassed selection of historic and recre- 
ational attractions. Free 


1120 Woodworking Supplies The 25th- 
anniversary catalog from the Woodworkers’ 
store features hardwoods, veneers, wood 
parts, specialty hardware, kitchen accesso- 
ries, finishing supplies, tools, books, and 
plans. Orders are shipped within 48 hours 
and customer satisfaction is guaranteed. $1 
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POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 
Note: POPULAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
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number of items per coupon) plus amount required for priced items. Orders will not 


| AM ENCLOSING 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


11101 L| 1105 2 1109 $1 {11113 $9.95 111117 $ for priced items 
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1110351 1107 U 1 2 1115 Li 1119 ? аы | 
21104 $1 U 1108 0112081 $ TOTAL ВЕМІТТАМСЕ 
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Name (please print) 


Address — — —. City & State Zip 


Please send check or money order made out to POPULAR SCIENCE. ' ! | 
No stamps or foreign currency. Allow approximately six weeks’ delivery. THIS COUPON EXPIRES JANUARY 31, 1990 
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Looking Back... 


Sampling a century of POPULAR SCIENCE 


NOVEMBER 1964 
*In June 1960, Dr. T. H. 
Maiman, of the Hughes 
YEARS AGO Aircraft Co., reported the 
development of the first successful 
| ruby laser. In November 1964, Popu- 
LAR SCIENCE publishes plans for the first 
do-it-yourself ruby laser. 

“It may sound like science fiction, 
but it’s really science fact: You can 
build a working ruby laser. It could 
be the most challenging—and re- 
warding—home-workshop project that 
you have ever tackled. 

“Laser is an acronym for Light Am- 
plification by Stimulated Emission of 
| Radiation. All of the light waves in 
| the ruby laser beam are in phase with 


5 beneath 10 foot pneumatic 
YEARS AGO tires, throbbing with the 
combined 400 horsepower of its mighty 
diesel engines, a 55-foot juggernaut 
with a swift airplane poised on its 
broad back soon will roll into polar 
lands of mystery. It will carry four 
| men, a year's supply of food, and fuel 
for 5,000 miles. As fantastic a land 
craft as the strangest creations of 
fiction, this ‘snow cruiser’ heads an ar- 
ray of scientific innovations that will 
serve the forthcoming U.S. govern- 
ment expedition to Antarctica and the 


South Pole. 
10) tralia seems to be largely 
YEARS AGO a result of man's indis- 
creet interference with the order of na- 
ture. Hares were introduced for cours- 
ing. Pet rabbits were brought over, and 
| a few pairs of gray rabbits were turned 
out near Geelong, to form a warren. 
The last lot are believed to have been 
the fathers of the mischief. 

"The rabbit army generally trends 
toward the north because it started 
| from too near the ocean to advance 
south. Night travelers along the Mur- 
ray River have described the noise 

made by the rabbits scampering off 


2 


NOVEMBER 1939 


"Crunching snow and ice 


NOVEMBER 1889 


"The 'rabbit pest' in Aus- 
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each other. This ex- 
traordinary property 
of the laser beam— 
shared by no other 
light source—has 
spurred a worldwide 
search for practical 
uses. 

“А coherent beam can 
be focused to a needle- 
sharp spot with a simple 
lenssystem,concentrating 
the beam's energy into a tiny 
area. Focused laser beams have seared 
holes in wooden blocks; burned holes 
in diamonds; performed delicate eye 
surgery by *welding' damaged retinas. 

"The PS laser won't duplicate the 


“Spurred by the increasing number 


of claimants to slices of the antarctic 


‘pie, which now include Argentina, 


from the coach lights as something 
like the pattering of a hailstorm.  . 

“The colonists made a first mistake 
in having the dingoes, or native dogs, 
destroyed because they were danger- 
ous to the sheep. Then the kangaroos 
began to multiply. Аз soon as they 
were reduced to manageable numbers, 
the rabbits appeared. The 20 or 25 
million sheep pastured on the Riverina 
plains are being gradually eaten out 
by rabbits to an extent which is rep- 
resented by the decline of the flocks 
supported at one station from 110,000 
to 1,200 head. The rabbits at that sta- 
tion have eaten up and destroyed all 
the grass and herbage; have chewed 
bark off all the edible shrubs and 


feats of large, powerful professional 
models—but then, it costs only Уо as 
much. You can assemble it for a total 
cost of under $175. What can it do? 
We've left that up to you." 


France, Germany, Great Britain, and | 


Norway, Congress voted initial funds 
of $340,000 for the project last June. 
The result is a newly created bureau, 
the U.S. Antarctic Service, with Rear 
Admiral Richard E. Byrd as its head. 
Leading 160 men, he will establish 
three semipermanent bases in wastes 
now inhabited only by penguins and 
seals. Each year new 'colonists' will 


be sent to relieve their predecessors | 
on the principle that continued occu- | 


pancy affords the best claim to new 
land. Formal annexation of American 
zones in Antarctica may come later. 
The territory to which our claims are 


undisputed, alone, would add an area | 


vaster than Alaska to U.S. domains.” 


bushes; and have themselves perished 
by thousands. 

“Mr. C. G. N. Lockhart, in 'Black- 
wood's Magazine, advises that the 
rabbits be fought by the encourage- 
ment of their natural enemies, cats 
and iguanas. Cats hunt them indus- 
triously. Iguanas, in the growing scar- 
city of opossums, their proper food, 
may probably learn to eat rabbits. The 
bounties offered for the destruction of 


rabbits are actually contributing to | 
their perpetuation. The professional | 


trappers find them a profitable game, 
and keep up the supply. Hence they 


make war upon the cats with much | 


more anxiety for their extinction than 
they show against the rabbits." 
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Profile in quality #8: 
Control. 


At Ford, Mercury and Lincoln every car and 
truck we build is designed to put the driver 
in control. It’s called human engineering— 
the interaction of man and machine. From the 
feel of the road, to the feel of the wheel, to 
the touch of a button, its objective is to 
provide the driver with comfort, confidence 
and ease of operation. When quality is job 1— 
you don't do it any other way. 


_ Ford, Mercury, Lincoln, Ford Trucks. 
Our goal 15 to build the highest quality cars 


and trucks in the world.  — 


Buckle up—together we can save lives. 
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LIGHTS 


LOWERED TAR & NICOTIN 


Юто 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


5 mg. "tar", 0.4 mg. nicotine av. per cigarette by FTC method. 


ULTRA LIGHTS 


RICH FLAVORULTRA LOW TAR 
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